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TRAFFIC IMPACT ANALYSIS  
KAISER SAN DIEGO CENTRAL MEDICAL CENTER 

San Diego, California 
May 17th, 2013 

 
 
1.0 EXECUTIVE SUMMARY 
1.1 Project Description 
Kaiser Foundation Hospitals (Kaiser) is proposing the Kaiser Permanente San Diego Central 
Medical Center Project to be implemented in two phases on a site located on the southeast corner of 
the Clairemont Mesa Boulevard / Ruffin Road intersection in the City of San Diego. As summarized 
in Table 1-1 below, Phase I (Year 2017) consists of a seven-story, 321 bed Kaiser Permanente 
general acute and tertiary care hospital (the “Hospital”), a 75,000 SF Medical Office Building 
(MOB), a surface parking lot with 100 parking spaces adjacent to the Emergency Department (ED) 
and a parking structure with 1,359 parking spaces for a total of 1,459 parking spaces.   

Phase II (Year 2035) will add 129 beds to the hospital, 105,000 SF of MOB and expand the parking 
structure to provide an additional 1,134 parking spaces, for a total of 450-beds, 180,000 SF of MOB 
space and 2,593 parking spaces.  The total building area for the entire hospital, MOB and ancillary 
uses is 938,981 SF.  The project proposes to provide one surface parking lot with 100 spaces at the 
northwest corner of the site and a parking structure with 2,493 spaces at the southeast corner of the 
site, for a total of 2,593 spaces.  

TABLE 1-1 
PROJECT DESCRIPTION 

Description Phase I (2017) Phase II (2030) Total Project 

Parking 1,459 Spaces 1,134 Spaces 2,593 Spaces 

Beds 321 Beds 129 Beds 450 Beds 

Hospital 565,000 SF 155,000 SF 

Medical Office Building (MOB) 75,000 SF 105,000 SF 

Central Plant 39,981 SF 

Building 678,981 SF 260,000 SF 938,981 SF 
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1.2 Project Trip Generation 
Based on City of San Diego driveway rates, the project is estimated to generate a total of 18,000 
daily trips with 1,350 trips (999 inbound and 351 outbound) during the AM peak hour and 1,800 
trips (541 inbound and 1,259 outbound) during the PM peak hour at the driveways. Based on City of 
San Diego cumulative rates, the project is estimated to generate a total of 12,600 daily trips with 
1,026 trips (740 inbound and 286 outbound) during the AM peak hour and 1,260 trips (378 inbound 
and 882 outbound) during the PM peak hour.  The site is currently occupied by the County of San 
Diego Operations Center, whose operations are in the process of being transferred to a new complex 
nearing completion west of Ruffin Road between Farnham Street and Chesapeake Drive.  Applying 
deductions for traffic currently being generated on the site (which will be vacated) the net new 
cumulative trips generated by the entire project are 8,278 daily trips with 497 trips (288 inbound and 
209 outbound) during the AM peak hour and 807 trips (296 inbound and 511 outbound) during the 
PM peak hour.    

A study area including twenty-five (25) intersections, twenty-four (24) segments, seven (7) freeway 
mainline segments and five (5) metered freeway on-ramps were analyzed for seven (7) analysis 
scenarios.   

1.3 Project Access 
Access driveways are proposed on all three frontage roads.  A new signalized full access driveway is 
proposed on Clairemont Mesa Boulevard.  Emergency Department access will be at a right-in / right-
out only access on Ruffin Road.  An access driveway with direct access to the parking structure and 
an access driveway for deliveries and other trucks will be provided on Ruffin Court.   
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TABLE 1-2 
TRIP GENERATION SUMMARY 

Land Use Quantity 

Daily Trip Ends 
(ADT) 

AM Peak Hour  PM Peak Hour 

% of 
ADT 

In:Out 
Split 

Volume % of 
ADT 

In:Out 
Split 

Volumeb 

Rate a Volume In Out Total In Out Total 

Kaiser Permanente Hospital - Phase I                
Hospital 321 Beds 20 /Bed     6,420 9% 70:30 405 173 578 10% 30:70 193 449 642  
Medical Offices                       

Driveway Trips 75 KSF 50 /KSF      3,750 6% 80:20     180 45 225 10% 30:70 113 262 375  
Cumulative Trips 75 KSF 20 /KSF c     1,500 6% 80:20 72 18 90 10% 30:70 45 105 150  

Project Phase I                             

Driveway Trips           10,170   585 218 803     306 711 1,017  

Cumulative Trips (New Trips)             7,920   477 191 668     238 554 792  

(Less) Existing Site Trip Generation (June ‘11)        (4,332)    (452)  (77)  (529)     (82) (371)  (453) 
Net Trips (Cumulative Rates) - Project Phase I             3,588   25 114 139     156 183 339  

Kaiser Permanente Hospital - Phase II                             

Hospital 129 Beds 20 /Bed     2,580 9% 70:30 162 70 232 10% 30:70 77 181 258  
Medical Offices                        

Driveway Trips 105 KSF 50 /KSF      5,250 6% 80:20 252 63 315 10% 30:70 158 367 525  
Cumulative Trips 105 KSF 20 /KSF c     2,100 6% 80:20 101 25 126 10% 30:70 63 147 210  

Phase II                             

Driveway Trips             7,830   414 133 547     235 548 783  

Cumulative Trips (New Trips)             4,680   263 95 358   140 328 468  

Entire Project                             

Driveway Trips           18,000   999 351 1,350     541 1,259 1,800  

Cumulative Trips (New Trips)           12,600   740 286 1,026     378 882 1,260  

(Less) Existing Site Trip Generation (June ‘11)        (4,332)    (452)  (77)  (529)     (82) (371)  (453) 
Net Trips (Cumulative Rates) - Entire Project             8,268   288 209 497     296 511 807  

Footnotes: 
a. Trip rates from Trip Generation Manual, City of San Diego, May 2003. 
b. KSF - 1,000 Square Feet. 
c. Daily cumulative trip rate is 20 per KSF for Medical Office Building (MOB). 
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1.4 Parking 
A parking structure and a surface parking lot will provide patient, visitor and employee parking.  
Approximately 60% more than the minimum vehicular parking required per the City’s Land 
Development Code is proposed.  The minimum parking required and the proposed parking are 
summarized below. 

TABLE 1-3 
PARKING SUMMARY 

Description City of San Diego Rates a 
Phase I (2017) Phase 2 (2030) Total 

Parking 
Spaces Size Spaces Size Spaces 

Minimum Parking Required 
Hospital  

Vehicle  2 spaces per bed 321 Beds 642 129 Beds 258 900 

Accessible 2 % of Auto Minimum 642 Spaces 13 258 Spaces 5 18 

Bicycle  2 % of Auto Minimum 642 Spaces 13 258 Spaces 5 18 

Motorcycle  2 % of Auto Minimum 642 Spaces 13 258 Spaces 5 18 

Medical Office Building 

Vehicle  4 spaces per KSF b 75 KSF 300 105 KSF b 420 720 

Accessible 2 % of Auto Minimum c 300 Spaces 6 420 Spaces 8 14 

Bicycle  3 % of Auto Minimum 300 Spaces 9 420 Spaces 13 22 

Motorcycle b 2 % of Auto Minimum 300 Spaces 6 420 Spaces 8 14 

Total Minimum Parking Required 

Vehicle          942   678 1,620 

Accessible     19    13 32 

Bicycle         22    18 40 

Motorcycle         19    13 32 

Parking Proposed 
Vehicle          1,459     1,134 2,593 

Accessible      60   93 153 

Bicycle          29     23 52 

Motorcycle         29     23 52 

Excess Vehicle Parking Available      517     456 973 

Footnotes: 
a. Minimum parking requirement obtained from Table 142-05G, Chapter 14: General Regulations, San Diego Municipal Code. 
b. KSF - 1,000 square feet. 
c. 2% of required vehicular spaces, 300 spaces in Phase 1 and 420 spaces in Phase 2 (see required minimum spaces for Medical Office 

Building. 
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1.5 Impacts and Mitigation Measures 
The direct and cumulative project significant impacts and the recommended mitigation measures are 
described below. 

Direct Impacts: 

Existing + Project Phase 1: 
No direct impacts were calculated in this analysis timeframe.  Therefore, no mitigation measures are 
required prior to the development and operation of Project Phase 1. 

Existing + Entire Project: 
No direct impacts were calculated in this analysis timeframe.  Therefore, no mitigation measures are 
required prior to the development and operation of the Entire Project. 

Near-Term + Project Phase 1: 
No direct impacts were calculated in this analysis timeframe.  Therefore, no mitigation measures are 
required prior to the development and operation of Project Phase 1. 

Near-Term + Entire Project: 
The following improvements are required to mitigate the near-term direct impacts determined in this 
analysis timeframe.  These mitigation measures should be implemented prior to the development and 
operation of Phase 2 of the Project. 

Intersections 

Clairemont Mesa Boulevard / Ruffin Road (100% Contribution) 
This impact is considered significant and unmitigated as explained in Section 14.2.1. 

Balboa Avenue / Ruffin Road (100% Contribution) 
Provide SB to WB right-turn overlap phasing at the Balboa Avenue / Ruffin Road 
intersection. (EB to WB U-turns are currently not permitted and therefore, providing SB 
right-turn overlap phasing will not impact any U-turning traffic).   

Segments 

None 

Freeway Segments 

None 

Ramp Meters 

None 
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Cumulative Impacts 

Year 2035 + Entire Project: 
The following improvements are recommended to mitigate the long-term cumulative impacts 
determined in this analysis timeframe.   

Intersections 

Clairemont Mesa Boulevard / Murphy Canyon Road (100% Contribution) 
The third EB through lane on Clairemont Mesa Boulevard between Ruffin Road and Murphy 
Canyon Road that the project will provide prior to opening day will become a shared through 
/ right-turn lane at Murphy Canyon Road, thereby providing additional capacity at the 
intersection. 

Balboa Avenue / Viewridge Avenue (100% Contribution) 
 Restripe the southbound approach of the Balboa Avenue / Viewridge Avenue intersection to 
provide a second southbound left-turn lane and provide suitable signal modification to 
accommodate the second southbound left-turn lane.   

Freeway Segments 

I-15:  Clairemont Mesa Boulevard to Balboa Avenue 
The project should contribute an 8% fair share towards future improvements on I-15.  Since 
there are no programmed improvement plans for this segment of I-15, the impact is 
considered not fully mitigated. 

I-15:  Balboa Avenue to Aero Drive 
The project should contribute a 10% fair share towards future improvements on I-15.  Since 
there are no programmed improvement plans for this segment of I-15, the impact is 
considered not fully mitigated. 

Ramp Meters 

Clairemont Mesa Blvd to SB I-15 Metered Freeway On-Ramp 
The Clairemont Mesa Boulevard to SB I-15 on-Ramp currently has one HOV lane and 2 
SOV lanes and is built to its ultimate configuration, therefore, no feasible mitigation is 
available and the impact is not mitigated. 

With implementation of the above recommended mitigation measures, the significant direct and 
cumulative impacts are considered fully mitigated, except for the significant cumulative impacts on 
I-15 Freeway segments and the metered Ramp at the Clairemont Mesa Boulevard / I-15 SB On-
Ramp. 
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1.6 Other Improvements 
In addition to the above, the project will provide the following frontage improvements and on-site 
circulation: 

 Clairemont Mesa Boulevard: Ruffin Road to Murphy Canyon Road - The project 
will dedicate appropriate right-of-way along its entire frontage on Clairemont Mesa 
Boulevard including appropriate off-site transitions and construct a third EB through lane 
between Ruffin Road and Murphy Canyon Road (see conceptual drawing M-1 in 
Appendix M). 

 Clairemont Mesa Boulevard / Project Driveway - The Project will install a traffic 
signal at this new intersection and provide interconnect to the existing coordinated signal 
system on Clairemont Mesa Boulevard.  The Project will provide the following lane 
configuration (see conceptual drawing M-1 in Appendix M), 

- WB: Two 300-foot long left-turn lanes and three through lanes 
- NB:  Two right-turn lanes and one left-turn lane 
- EB: One 150-foot long right-turn lane, three through lanes and a Class II bike 

lane 

 Ruffin Road: North of Ruffin Court - The Project will install a 280 foot long raised 
median in the southern portion of Ruffin Road, between Clairemont Mesa Boulevard and 
Ruffin Court where a median does not currently exist (see Figure M-4 in Appendix M). 

 On-Site Circulation - SB traffic will not be stopped at the first internal intersection of 
the roadway from the Clairemont Mesa Boulevard signalized access point. 

 Bus Stop - The project will relocate the existing bus stop for EB routes #25 and #928 on 
Clairemont Mesa Boulevard  (currently located just west of Ruffin Road on the south side 
of Clairemont Mesa Boulevard) to the east side on Ruffin Road, along the project 
frontage.  
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2.0 INTRODUCTION 
Kaiser Permanente (Kaiser) is proposing to construct a Hospital and Hospital Support Building 
(HSB) at the existing County Operations Center (Annex) site in Kearny Mesa.  The site is located at 
the southeast corner of the Clairemont Mesa Boulevard / Ruffin Road intersection.  It is proposed to 
provide access via Clairemont Mesa Boulevard, Ruffin Road and Ruffin Court.  The purpose of this 
report is to determine traffic impacts due to the project on the surrounding street network under 
various analysis scenarios. 

This report includes the following: 

1.0 Executive Summary 
2.0 Introduction 
3.0 Proposed Project  
4.0 Analysis Approach and Methodology 
5.0 Existing Conditions 
6.0 Significance Criteria 
7.0 Cumulative Projects 
8.0 Analysis of Existing Plus Project Traffic (Opening Day Year 2017) 
9.0 Analysis of Near-Term Scenarios 
10.0 Analysis of Long-Term Scenarios (Horizon Year 2035) 
11.0 Access, Parking and On-Site Circulation Evaluation 
12.0 Transit and Other Modes 
13.0 Transportation Demand Management 
14.0 Significance of Impacts and Mitigation Measures 

 
Figure 2-1 is the Vicinity Map and Figure 2-2 depicts the project area map. 

2.1 Project Description 
The project area is situated in the Kearny Mesa Community Plan Area (“Kearny Mesa CP”) and 
zoned Light-Industrial (IL-2-1) which allows for the construction and operation of a hospital with a 
Conditional Use Permit (“CUP”).  The Project will require a CUP to allow for hospital use within 
the Light–Industrial IL-2-1 zone and a Planned Development Permit to exceed the maximum 0.50 
Floor Area Ratio allowed within the Kearny Mesa Community Plan. Kaiser Foundation Hospitals 
(Kaiser), a California nonprofit public benefit corporation is proposing a medical center project to be 
located on an approximately 20 acre site in the City of San Diego to be known as the Kaiser 
Permanente San Diego Central Medical Center Project (the “KP Central Medical Center Project”).  
The project will also require a Site Development Permit as the proposed retaining walls along 
Clairemont Mesa Boulevard will encroach into environmentally sensitive land.  The KP Central 
Medical Center Project will be implemented in two phases.  Phase I will commence with the 
construction of a hospital, a Hospital Support Building (HSB), and a central utility plant and is 
scheduled to open between 2017 and 2019.  Phase 1 will consist of a seven-story, 321 bed, 565,000 
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SF Kaiser Permanente general acute and tertiary care hospital (the “Hospital”), a 75,000 SF 
outpatient HSB, a 39,981 SF central utility plant (the “Energy Center”), an outdoor service yard 
including loading docks, SDG&E yard and the Tech docks, adjacent to the Central Utility Plant, is 
proposed, and a 1,359 stall parking structure and a 100 space surface lot for a total of 1,459 parking 
spaces.  Phase II will consist of Buildout of the KP Central Medical Center Project and is planned to 
include the potential expansion of the hospital and/or the construction of new medical offices or 
other uses after the initial complement of construction is completed (“Buildout”).  Buildout could 
include expansion of the KP Central Medical Center by an additional 260,000 SF, including a 
155,000 SF, 7-story, 129-bed expansion of the hospital, the construction of a new 105,000 SF HSB 
and surface and expansion of the parking structure totaling 2,493 spaces for a total of 2,593 parking 
spaces.  Buildout is expected to commence between 2025 and 2030 and will be completed between 
2030 and 2035.   

2.2 Project Location 
The site is southeast of the US Marine Corps Air Station and northeast of Montgomery Airfield.  The 
site is immediately adjacent to the County owned Polinsky Child Services Center (to the east of the 
site) and is surrounded by a mix of light industrial, warehouse and other commercial uses.  The site 
has a City of San Diego General Plan designation of ‘Institutional’, a zoning designation of Light 
Industrial (IL-2-1) and is within the Kearny Mesa Community Plan Area. 

Along the northern frontage of the site Clairemont Mesa Boulevard drops in elevation from west to 
east below the pad at the northwest corner and continues to drop eastwards.  This sloping roadway 
course presents challenges for providing efficient ingress-egress access from the site to/from 
Clairemont Mesa Boulevard.  However, the project design incorporates a new signalized intersection 
as well as public right-of-way improvements including widening and other measures to 
accommodate the project traffic and mitigate surrounding impacts.  An existing right-in / right-out 
access on Clairemont Mesa Boulevard and a right-out only access on Ruffin Road are planned to be 
closed.  The existing and planned access driveways are discussed in greater detail later in this 
section.  

The Hospital will be a full-service general acute care hospital.  In addition to the inpatient nursing 
functions, the hospital will also house ancillary services, including medical imaging/radiology, 
clinical laboratory & blood bank, operating rooms and associated recovery spaces, inpatient 
pharmacies, and an emergency department which will have associated treatment rooms. The hospital 
will also house some administrative offices and conference rooms, as well as general building 
support departments such as environmental and material services, cafeteria and inpatient food 
services, communication, linen, and biomedical engineering.  

Emergency Storage will be located off of the entrance to the Emergency Department (ED) at Ruffin 
Road.  This is a dedicated storage for disaster preparedness supplies.  Access is limited to replacing 
expired supplies or during a major catastrophic event.  The Master Sign Plan will include signs 
limiting both points of access as “Employee Access Only.”  No day-to-day traffic is anticipated.  
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The Medical Office Building (MOB) would be immediately adjacent to and connected to the 
hospital.  It would provide outpatient clinical departments, physician offices, exam and treatment 
rooms, imaging/radiology, pharmacies, additional administrative offices.  The project would also 
provide member services departments including the business office, health education, and 
conference rooms.   

The Energy Center would serve both the hospital and MOB, and contain all of the major mechanical 
and electrical equipment for the KP Central Medical Center, including boilers, chillers, emergency 
generators, switchgear, and telecommunications equipment.  The Energy Center would also contain 
the offices and shops for the facilities services (engineering) department.  The Energy Center would 
be operational with the initial opening of the project.  

South of the Energy Center, a San Diego Electric and Gas (SDG&E) yard would be constructed. The 
yard would be approximately 39 feet by 41 feet (or 1,600 square feet) and would be a fully enclosed 
exterior structure with a wall height of approximately 18 feet. 

The proposed project would also include frontage improvements to the roadways adjacent to the 
project site.  These improvements are described below.  

 Widen EB Clairemont Mesa Boulevard to three lanes with a Class II bike lane between 
Ruffin Road and Murphy Canyon Road.    

 Provide a warranted signalized access at the eastern boundary of the project site on 
Clairemont Mesa Boulevard, approximately 760 feet (centerline-to-centerline) east of 
Ruffin Road.   
o Provide dual WB left-turn lanes on Clairemont Mesa Boulevard into the project site.    
o Provide an exclusive EB right-turn lane on Clairemont Mesa Boulevard into the 

project site.    
o Provide three (one left-turn and two right-turn) outbound lanes and two inbound 

lanes at the signalized project driveway. 

Construction of the Kaiser Medical Center is anticipated to commence in Spring 2014, with Phase I 
to be completed between fall 2017 and Spring 2018. Phase II is expected to be completed between 
2030 and 2035.  The project includes the following distinct components. 

2.2.1 Phase I (Year 2017) 
Construction would likely commence in Spring 2014, after the issuance of construction permits by 
the City upon the completion of entitlements.  Initial site work would include the construction of 
additional entrances to the site with associated street and signal improvements, modifications to the 
current site improvements, major excavation and grading for the hospital site, and completion of the 
site improvements to meet the requirements of the City of San Diego, Office of Statewide Health 
Planning and Delivery and Caltrans.  This work would take place throughout the duration of 
construction activities.  Licensing and move-in at the hospital is expected to occur between June 1, 
2017 and December 31, 2018.   
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In Phase I, the project is estimated to generate 10,170 daily driveway trips, with 803 trips (585 
inbound and 218 outbound) during the AM peak hour and 1,017 trips (306 inbound and 711 
outbound) during the PM peak hour.  The project is calculated to generate 7,920 daily cumulative 
trips, with 668 trips (477 inbound and 191 outbound) during the AM peak hour and 792 trips (238 
inbound and 554 outbound) during the PM peak hour. The project site is currently occupied by the 
County Annex Office and generates approximately 4,332 daily trips.  The net number of trips 
generated in Phase I of this project is explained in further detail in Section 7.0 Trip Generation, 
Distribution and Assignment. 

2.2.2 Build-out 
Future development capacity for additional integrated nursing wings, additional diagnostic and 
treatment space, medical specialty buildings, etc., would be included Buildout of the KP Central 
Medical Center Project.  Future development capacity would allow Kaiser to address incorporation 
of new technologies in the area of health care delivery, medical treatments, energy conservation, 
waste handling and other yet unknown or unplanned techniques and would be implemented as 
feasible and appropriate.   

The precise timing, order and rate of development would be at Kaiser’s discretion (but consistent 
with the Project’s approvals) and these decisions may depend upon factors not within the control of 
Kaiser, such as changes in health care delivery requirements, member needs, market orientation and 
demand, interest rates, competition and other similar factors.  The outpatient medical services 
buildings and inpatient hospital would be sized, designed and constructed to meet the health care 
delivery requirements of Kaiser Permanente and may be smaller than the buildings described in this 
Project Description, and may be a mix of the uses contemplated for build-out.   

Figure 2-3 depicts the proposed Phase I of development, while Figure 2-4 depicts the buildout of 
the project.  Figure 2-5 depicts the cross-sections of Clairemont Mesa Boulevard, Ruffin Road and 
Ruffin Court, adjacent to the project site.   

The Entire Project is estimated to generate 18,000 daily driveway trips, with 1,350 trips (999 
inbound and 351 outbound) during the AM peak hour and 1,800 trips (541 inbound and 1,259 
outbound) during the PM peak hour.  The project is calculated to generate 12,600 daily cumulative 
trips, with 1,026 trips (740 inbound and 286 outbound) during the AM peak hour and 1,260 trips 
(378 inbound and 882 outbound) during the PM peak hour. Existing and Proposed Site Access.  The 
net number of trips generated by the Entire Project is explained in further detail in Section 7.0 Trip 
Generation, Distribution and Assignment. 

The aerial photo in the next page depicts the existing access driveways.  Following is a description 
of the existing and proposed access driveways. 

2.2.3 Existing Access Driveways 
CLAIREMONT MESA BOULEVARD ACCESS 
Currently, one right-in / right-out only access located approximately 330 feet east of the Ruffin 
Road/Clairemont Mesa Road intersection is provided.     
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RUFFIN ROAD ACCESS 
Currently, two driveways are provided on Ruffin Road.  The first is a right-in / right-out only access 
located approximately 465 feet south of Clairemont Mesa Road on Ruffin Road.  The second is a 
right-turn outbound only driveway approximately 130 feet north of Ruffin Court.  Inbound access is 
restricted with a No Entry sign at this driveway.   

RUFFIN COURT ACCESS 
Currently, one driveway is provided at the eastern boundary of the site.  This access is mainly used 
by County staff. 

 
2.2.4 Proposed Access Driveways 
CLAIREMONT MESA BOULEVARD ACCESS 
A warranted signalized access at the eastern boundary of the project site on Clairemont Mesa 
Boulevard, approximately 760 feet (centerline-to-centerline) east of Ruffin Road. 

RUFFIN ROAD ACCESS 
A right-in / right-out only driveway is proposed approximately 540 feet south of Clairemont Mesa 
Boulevard.  This driveway will serve as a secondary access to the Emergency Department (ED).  

Clairemont Mesa Boulevard Access 

Ruffin Court Access 

Ruffin Road Access 

Ruffin Road Access 
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RUFFIN COURT ACCESS 
It is proposed to maintain the existing full access driveway at the eastern boundary of the site and 
provide a second driveway with direct access to the parking structure, at the southwestern corner of 
the parking structure in order to continue to provide mutual access to Polinsky Center.  A third 
access driveway providing access exclusively to the loading docks, SDG&E yard and the Tech 
docks, is also proposed.  A sign restricting access to all vehicles except delivery and other trucks will 
be posted at the driveway.   

The proposed project access driveways are described in further detail in Section 13.0, Access and 
Other Issues,” and are shown on the site plan, Figure 2-4. 
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3.0 EXISTING CONDITIONS 
Evaluation of the transportation impacts associated with the proposed Kaiser San Diego Central 
Medical Center Project requires an understanding of the existing transportation system within the 
project area.  

3.1 Existing Street Network 
The following is a brief description of the existing street system in the project area. Street 
classifications are based on the current Kearny Mesa Community Plan Circulation Element.   

Figure 3–1 shows an existing conditions diagram, including signalized intersections and lane 
configurations and Figure 3-2 depicts the existing traffic volumes. 

Clairemont Mesa Boulevard is classified in the Kearny Mesa Community Plan Circulation 
Element as a Six-Lane Prime Arterial. Between SR 163 and Ruffin Road, Clairemont Mesa 
Boulevard is currently built as a six-Lane Prime Arterial with a raised median.  Between Ruffin 
Road and Murphy Canyon Road, Clairemont Mesa Boulevard transitions to a five-lane divided 
roadway with three lanes westbound and two lanes eastbound. Clairemont Mesa Boulevard is 
generally surrounded by commercial / retail land uses. Curb, gutter and sidewalks are provided.  
Curbside parking is permitted along sections of this roadway, but not along the project frontage.  The 
posted speed limit is 45 mph. Currently, no bike lanes are provided on this section of Clairemont 
Mesa Boulevard between SR 163 and I-15.  A Class II Bikeway is recommended for this section of 
Clairemont Mesa Boulevard in the current Kearny Mesa Community Plan.  

The Clairemont Mesa Boulevard intersections with Kearny Villa Road, Overland Avenue, Ruffin 
Road and Murphy Canyon Road are all coordinated and operated by the City of San Diego.  The  
I-15 Ramp intersections on Clairemont Mesa Boulevard are also coordinated but separately and 
operated by Caltrans.  There is no coordination between the City of San Diego and Caltrans operated 
traffic signals. 

Ruffin Road is classified in the Kearny Mesa Community Plan Circulation Element as a Four-Lane 
Major Road.  It is currently built as a four-lane facility with a center TWLTL.  Curb, gutter, 
sidewalks and bike lanes are provided.  Curbside parking is permitted along sections of this 
roadway.  The posted speed limit is 45 mph. This portion of Ruffin Road is generally surrounded by 
commercial / retail land uses. Currently, no bike lanes are provided in the section of Ruffin Road 
between Chesapeake Drive and Clairemont Mesa Boulevard.  Class II Bikeways are provided on 
Ruffin Road between Balboa Avenue and Clairemont Mesa Boulevard and on the east curb of Ruffin 
Road between Kearny Villa Road and Chesapeake Drive.  A Class II Bikeway is recommended on 
Ruffin Road within the project study area, in the current Kearny Mesa Community Plan. 

Ruffin Court is classified in the Kearny Mesa Community Plan Circulation Element and built as a 
Two-Lane Collector between Ruffin Road and Viewridge Court with a Two-Way-Left-Turn-Lane 
(TWLTL).  Curb, gutter and sidewalks are provided.  Curbside parking is permitted along sections of 
this roadway.  The posted speed limit is 35 mph.  Ruffin Court is generally surrounded by 
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commercial land uses. Currently, no bike lanes are provided on the subject section of Ruffin Court 
and none are recommended in the current Kearny Mesa Community Plan. 

Lightwave Avenue is classified in the Kearny Mesa Community Plan Circulation Element as a 
Four-Lane Major Road with a center two-way left-turn lane and bike lanes between Kearny Villa 
Road and Ruffin Road and is currently built as a Four-Lane road with a Two-Way-Left-Turn 
(TWLTL) lane.  A raised median is provided in a short section just west of Ruffin Road   Curb, 
gutter, sidewalks and bike lanes are provided.  Curbside parking is not permitted.  The posted speed 
limit is 45 mph.  Lightwave Avenue is generally surrounded by commercial including National 
University and the Toby Wells YMCA / residential land uses.  

Balboa Avenue is classified in the Kearny Mesa Community Plan Circulation Element as a Six-
Lane Major Road between SR 163 and Ruffin Road, and a Six-Lane Prime Arterial between Ruffin 
Road and I-15.  Balboa Avenue is currently built as four-lane road with a raised median between SR 
163 and Ruffin Road, and a Six-Lane Prime Arterial between Ruffin Road and I-15.  Curb, gutter 
and sidewalks are provided.  Curbside parking is permitted along some sections of this roadway.  
The posted speed limit is 45 mph. This portion of Balboa Avenue is generally surrounded by 
commercial land uses. Currently, a Class II Bikeway is provided in this section of Balboa Avenue as 
recommended in the current Kearny Mesa Community Plan.  

Viewridge Avenue is classified in the Kearny Mesa Community Plan Circulation Element as a Two-
Lane Collector between Viewridge Court and Balboa Avenue.  Viewridge Avenue is currently built 
as Two-Lane Collector with a center Two-Way-Left-Turn-Lane (TWLTL).  Curb, gutter and 
sidewalks are provided.  Curbside parking is permitted along sections of this roadway.  The posted 
speed limit is 35 mph. The section of Viewridge Avenue is generally surrounded by commercial land 
uses. Currently, no bike lanes are provided on the subject section of Viewridge Avenue and none are 
recommended in the current Kearny Mesa Community Plan. 

State Route 163 (SR 163) is generally an Eight-Lane north / south freeway.  Freeway interchanges 
are provided at Balboa Avenue and Clairemont Mesa Boulevard in the project study area.  
Additionally, freeway access ramps are also provided to NB SR 163 to / from Kearny Villa Road 
north and south of Balboa Avenue and an exit only ramp north of Clairemont Mesa Boulevard.  
Ramp Meters are also provided at the Clairemont Mesa Boulevard and Balboa Avenue on-ramps. 

Interstate 15 (I-15) is generally an Eight-Lane north / south freeway.  Freeway interchanges are 
provided at Balboa Avenue and Clairemont Mesa Boulevard in the project study area.  HOV lanes 
are also provided on Northbound and Southbound I-15.  Ramp Meters are also provided at the 
Clairemont Mesa Boulevard and Balboa Avenue on-ramps. 

Aerial photos depicting existing conditions at the study area intersections and segments are included 
at the end of this section. 
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3.2 Existing Pedestrian Conditions 
A contiguous sidewalk is currently provided in both directions on Ruffin Road along the project 
frontage between Clairemont Mesa Boulevard and Ruffin Court.  A paved sidewalk is provided 
along the south curb of Clairemont Mesa Boulevard along the project frontage, between Ruffin Road 
and the first right-in / right out driveway.  A contiguous sidewalk is currently provided on the north 
side of Clairemont Mesa Boulevard between Ruffin Road and Murphy Canyon Road. 

It is proposed to provide a contiguous sidewalk from the signalized entrance on Clairemont Mesa 
Boulevard to the east along Clairemont Mesa Boulevard.  A noncontiguous sidewalk will be 
provided along Clairemont Mesa Boulevard between the main entrance and Ruffin Road with the 
exception of transition, intersection and bus stop areas on Clairemont Mesa Boulevard. Both Ruffin 
Road and Ruffin Court will be designed primarily with noncontiguous sidewalks with transition to 
contiguous sidewalks at the intersections. 

3.3 Transit 
Several bus Routes serve the project site as described below.  The San Diego Metropolitan Transit 
System (MTS) Routes 960 and 870 run along Clairemont Mesa Boulevard and Ruffin Road, north of 
Clairemont Mesa Boulevard. Bus Routes 20 and 928 run along Clairemont Mesa Boulevard and 
Ruffin Road, south of Clairemont Mesa Boulevard. Bus Routes 25, 27 and 120 run along Clairemont 
Mesa Boulevard.   
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The aerial photo of the project area in the previous page, shows the existing bus stops in the project 
vicinity.  As seen in the photo below, the westbound bus stop for routes 25 and 928 is on the north 
curb of Clairemont Mesa Boulevard, just east of Ruffin Road and the eastbound bus stop for Route 
25 is located on the south curb of Clairemont Mesa Boulevard, just west of Ruffin Road.  This 
project is in discussions with MTS to relocate the eastbound bus stop for Route 25 to a location east 
of Ruffin Road along the project frontage, thus providing easy transit access to the hospital patients 
and visitors.   

Table 3-1 summarizes the bus routes on various study area roadways.  The MTS Route Maps and 
schedules are included in the Appendix A. 

TABLE 3-1 
STUDY AREA TRANSIT ROUTES  

Route # Route 
Approximate Hours of Operation 

Weekday Saturday Sunday 

     
20 Del Lago Transit Station - City College 

Trolley Station 
5:00 AM to 9:30 PM 6:00 AM to 9:00 PM 7:00 AM to 8:30 PM 

25 Kearny Mesa Transit Center - Fashion 
Valley Transit Center 

7:00 AM to 7:00 PM None None 

27 Felspar Street / Mission Boulevard 
intersection - Kearny Mesa Transit 
Center 

5:30 AM to 10:00 PM 7:00 AM to 8:00 PM None 

120 Felspar Street / Mission Boulevard 
intersection - Kearny Mesa Transit 
Center 

5:30 AM to 11:00 PM 6:00 AM to 10:30 PM None 

870 Ruffin Road / Aero Drive intersection - 
El Cajon Transit Center 

6:30 AM to 8:00 AM 
and 4:00 PM to 5:30 
PM 

None None 

928 Kearny Mesa Transit Center - Fashion 
Valley Transit Center 

6:00 AM to 8:00 PM None None 

960 UTC Transit Center  - Euclid Avenue 
Trolley Station 

5:00 AM to 7:30 AM 
and 3:30 PM to 7:00 
PM 

None None 

 
Route 20 is an express route running between the Del Lago Transit Station in the City of Escondido 
and near the City College Trolley Station in downtown San Diego, which serves the Blue and 
Orange Trolley Line. On Clairemont Mesa Boulevard, it runs between Kearny Villa Road and Ruffin 
Road. On Ruffin Road, it runs between Kearny Villa Road and Clairemont Mesa Boulevard. During 
the weekdays, Route 20 operates from around 5:16 AM to 9:20 PM with about 15 to 30 minutes of 
headway. On Saturday, Route 20 operates from around 6:18 AM to 8:51 PM with about 15 to 30 
minutes of headway except between 10 AM and 2 PM and between 4 PM and 7 PM when the 
headway is one hour. On Sunday, Route 20 operates from around 6:53 AM to 8:22 PM with an hour 
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of headway.  Route 20 does not run along the project frontage but stops at the Clairemont Mesa 
Boulevard / Ruffin Road intersections, the northwest corner of the project site. 

Route 25 runs between the Kearny Mesa Transit Center and the Fashion Valley Transit Center 
which serves the Green Trolley Line. On Clairemont Mesa Boulevard, it runs between the 
Clairemont Mesa Boulevard and Complex Drive intersection and the Clairemont Mesa Boulevard 
and La Cuenta Drive intersection (in Tierrasanta). Bus Route 25 operates only on weekdays from 
around 6:48 AM to 7:09 PM with about an hour of headway.  Route 25 runs along the project 
frontage on Clairemont Mesa Boulevard.  Hence, direct access to the project site is possible. 

Route 27 runs between the Felspar Street and Mission Boulevard intersection in Pacific Beach and 
the Kearny Mesa Transit Center. On Clairemont Mesa Boulevard, it runs between Convoy Street and 
Complex Drive.  Route 27 does not run along the project frontage but originates at the Kearny Mesa 
Transit Center which is approximately 3/4th mile west of the project site.  The project site can be 
accessed by transferring to Route 20 at the Kearny Mesa Transit Center. 

Route 120 runs between the Kearny Mesa Transit Center and the 4th Avenue / G Street intersection 
in downtown San Diego. On Clairemont Mesa Boulevard, it runs between Kearny Villa Road and 
the Clairemont Mesa Boulevard and Complex Drive intersection. On weekdays, Route 120 operates 
from around 5:33 AM to 10:53 PM with about 30 minutes of headway. On Saturday, Route 120 
operates from around 6:05 AM to 10:30 PM with about an hour of headway. Route 120 does not run 
along the project frontage but originates at the Kearny Mesa Transit Center which is approximately 
3/4th mile from the project site.  The project site can be accessed by transferring to Route 20 at the 
Kearny Mesa Transit Center. 

Route 870 is an express route running between the Ruffin Road / Aero Drive intersection and the El 
Cajon Transit Center which serves the Green and Orange Trolley Lines. On Clairemont Mesa 
Boulevard, it runs between Kearny Villa Road and Ruffin Road. On Ruffin Road, it runs between 
the SR-52 EB on-ramp and Clairemont Mesa Boulevard. Route 870 operates only on weekdays from 
around 6:38 AM to 8:02 AM and from around 4:04 PM to 5:29 PM with about 15 minutes of 
headway.  Route 870 does not run along the project frontage but stops at the Clairemont Mesa 
Boulevard / Ruffin Road intersections, the northwest corner of the project site. 

Route 928 runs between the Kearny Mesa Transit Center and the Fashion Valley Transit Center 
which serves the Green Line Trolley Line. On Clairemont Mesa Boulevard, it runs between the 
Clairemont Mesa Boulevard and Complex Drive intersection to the Clairemont Mesa Boulevard and 
Ruffin Road intersection. On Ruffin Road, it runs between Ruffin Road and Aero Drive. Along the 
project study area, Route 928 operates only on weekdays from around 5:53 AM to 8:13 PM with 
about 30 minutes of headway.  Route 928 runs along the project frontage on Ruffin Road.  Hence, 
direct access to the project site is possible. 

Route 960 is an express route running between the UTC Transit Center and the Euclid Avenue 
Trolley Station which serves the Orange Line. On Clairemont Mesa Boulevard, it runs between 
Kearny Villa Road and Ruffin Road. On Ruffin Road, it runs between the SR-52 EB on-ramp and 
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Clairemont Mesa Boulevard. On Balboa Avenue, it runs between Kearny Villa road and the I-15 SB 
on-ramp. Route 960 only operates on weekdays from around 5:09 AM to 7:37 AM and from around 
3:20 PM to 6:47 PM with about 15 to 30 minutes of headway.  Route 20 does not run along the 
project frontage but stops at the Clairemont Mesa Boulevard / Ruffin Road intersections, the 
northwest corner of the project site. 

As seen above, 5 of the 7 bus routes described, (Routes 20, 25, 870, 928 & 960) run along the 
project frontage on Ruffin Road or Clairemont Mesa Boulevard.  The remaining two routes run 
through the Transit Center located on Complex Drive, south of Clairemont Mesa Boulevard, 
approximately 0.7 miles west of the site.   

The aerial photo below depicts the existing bus stops surrounding the project site.  As seen in the 
photo, there are 7 bus stops adjacent to the project site, four on Clairemont Mesa Boulevard and 
three on Ruffin Road.  However, none of these are along the project frontage. 

Table 3-2 summarizes the ridership data obtained from MTS for all the routes in the project vicinity 
for informational purposes only. As seen in Table 3-2, MTS Routes 20 and 120 have higher ridership 
than the other routes and Route 20 runs adjacent to the hospital. 

TABLE 3-2 
TRANSIT PASSENGER BOARDINGS 

MTS 
Route 

Average Weekday  Average Saturday Average Sunday/Holiday 

Daily  Hourly Daily Hourly Daily Hourly 

20 4,097 35.0 2,022 30.8 1,304 24.0 

25 425 16.8 - - - - 

27 1,052 19.3 266 16.4 165 15.4 

120 3,567 33.1 2,166 28.8 1,399 34.5 

870 69 13.4 - - - - 

928 1,283 27.2 498 32.8 264 26.1 

960 366 26.5 - - - - 

3.4 Existing Traffic Volumes 
Peak hour intersection turning movement volume counts and pedestrian counts were conducted by 
LLG at the study area intersections in January and April, 2012.  Figure 3–2 shows the Existing peak 
hour traffic volumes.  Appendix B-1 contains the peak hour manual count sheets and Appendix B-2 
includes signal timing plans from the City of San Diego and Caltrans. 

Twenty four hour daily volume counts were conducted at the study area segments in January and 
April, 2012.  Figure 3–2 shows the Existing Traffic Volumes.  Appendix B-3 contains the tube count 
sheets.  

Table 3–3 summarizes the existing average daily traffic volumes (ADTs).   
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TABLE 3-3 
EXISTING TRAFFIC VOLUMES 

Street Segment ADTa 

Clairemont Mesa Boulevard  

SR 163 NB Ramps to Kearny Villa Road     31,700  

Kearny Villa Road to Complex Drive b     23,500  

Complex Drive to Overland Avenue b     25,600  

Overland Avenue to Ruffin Road b     23,200  

Ruffin Road to Project Access Driveway      25,500  

Project Access Driveway to Murphy Canyon Road b     25,500  

Murphy Canyon Road to I-15     23,600  

Lightwave Avenue   

Overland Avenue to Ruffin Road       6,300  

Ruffin Court  

Ruffin Road to Project Driveway       1,900  

Balboa Avenue   

Ponderosa Avenue to Ruffin Road     21,700  

Ruffin Road to Viewridge Avenue     24,800  

Viewridge Avenue to I-15     32,900  

Viewridge Avenue  

South of Ruffin Court        2,900  

North of Balboa Avenue        5,000  

Ruffin Road   

SR 52 to Kearny Villa Road     20,100  

Kearny Villa Road to Chesapeake Drive     15,700  

Chesapeake Drive to Hazard Way     15,400  

Hazard Way to Farnham Street     14,800  

Farnham Street to Clairemont Mesa Boulevard     16,900  

Clairemont Mesa Boulevard to Project Access Driveway     17,800  

Project Access Driveway to Ruffin Court     18,500  

Ruffin Court to Spectrum Center Boulevard     15,100  

Spectrum Center Boulevard to Balboa Avenue     18,000  
  

Footnotes: 

a. Average Daily Traffic Volume counts conducted by LLG Engineers in January and April, 2012. 
b. The traffic signals on Clairemont Mesa Boulevard from Kearny Villa Road to Murphy Canyon Road are coordinated. 
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3.5 Analysis of Existing Conditions 
3.5.1 Peak Hour Intersection Levels of Service 
Table 3-4 summarizes the existing peak hour intersection operations.  As seen in Table 3-4, all study 
area intersections (Section 4.1) are calculated to currently operate at LOS D or better.    

The existing peak hour analysis worksheets are included in Appendix C. 

3.5.2 Daily Street Segment Levels of Service 
Table 3-5 summarizes the existing segment operations.  As seen in Table 3-5, all study area 
segments (Section 4.1) are calculated to currently operate at LOS D or better. 

3.5.3 Freeway Mainline Analysis 
Table 3-6 summarizes the existing freeway mainline operations.  As seen in Table 3-6, all study area 
freeway segments (Section 4.1) are calculated to currently operate at LOS D or better except one.  
The segment of SR 52 between Kearny Villa Road and I-15 is calculated to currently operate at  
LOS E in the WB direction during the AM peak hour. 

3.5.4 Freeway Ramp Meters 
The existing percentage of ramp traffic utilizing the HOV lane was determined for each of the on-
ramps with HOV lanes from PeMS, by averaging the ramp volumes between August and December 
2012.  The percentages used in the analysis are as follows: 

 WB Clairemont Mesa Boulevard to NB SR-163: 12% 
 WB Clairemont Mesa Boulevard to SB SR-163: No HOV Lane 
 Clairemont Mesa Boulevard to SB I-15: 11% 
 Clairemont Mesa Boulevard to NB I-15: No HOV Lane 
 Balboa Avenue SB I-15: 14% 

 
The percentage calculations are included in Appendix B-5. 

CALCULATED DELAYS AND QUEUES 
Table 3-7 summarizes the existing ramp meter operations for the Single Occupancy Vehicles (SOV) 
and High Occupancy Vehicles (HOV) lanes. As seen in Table 3-7, using the most restrictive 
discharge rates obtained from Caltrans, all HOV lanes operate with no delay or queues.  However, 
the SOV lanes at the following ramps have calculated delays of 15 minutes or more: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp (SOV Lanes): Delay of 19 minutes with 
a 75-vehicle, or a 1,875-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp (SOV Lanes): Delay of 22 minutes with a 145-
vehicle, or a 3,662-foot long queue. 

The Ramp Meter data obtained from Caltrans is also included in Appendix B-5. 
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OBSERVED DELAYS AND QUEUES 
The above calculated delays and queues are not observed in the field since the calculations assume 
the most restrictive discharge rates for the entire peak hour.  However, in the field, the discharge rate 
varies with the volume of traffic on the freeway mainline, with the discharge rate being low 
(restrictive) on the ramps when the freeway mainline volumes are high and vice versa.  The actual 
maximum queues and delays observed in the field at the three on-ramps listed above during the PM 
peak hour are much lower than the calculated values and are shown below.  Thus, the existing delays 
at the study area on-ramp meters are within acceptable limits (less than 15 minutes).  The field 
observations at the on-ramps are included in Appendix B-5. 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 1 minute with a 7-vehicle 
queue (or, approximately 175 feet from the ramp meter). 

 Balboa Avenue / SB I-15 On-Ramp: Queue – Delay of 6 minutes with a 46-vehicle queue 
(or, approximately 575 feet from the ramp meter).   

 
3.5.5 Intersecting Lane Vehicle (ILV) Analysis 
Table 3-8 summarizes the ILV calculations for the freeway interchanges within the study area. As 
seen in this table, all study area interchanges are calculated to currently operate at under or near 
capacity with the following exception which was calculated to operate at over capacity during both 
the AM and PM peak hours: 

 Clairemont Mesa Boulevard/ I–15 SB intersection 
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TABLE 3–4 
EXISTING INTERSECTION OPERATIONS 

Intersection Control Type Peak Hour Delaya LOSb 

     
1. Clairemont Mesa Blvd / Kearny Mesa Rd Signal AM 17.0 B 

  PM 28.5 C 
        

2. Clairemont Mesa Blvd / SR 163 SB Ramps MSSC c AM 13.4 B 

  PM 11.6 B 
        

3. Clairemont Mesa Blvd / SR 163 NB Ramps Signal AM 19.7 B 
  PM 12.5 B 

        
4. Clairemont Mesa Blvd / Kearny Villa Rd d Signal AM 17.1 B 

  PM 18.7 B 
        

5. Clairemont Mesa Blvd / Complex Drive d Signal AM 15.6 B 

  PM 15.6 B 
        

6. Clairemont Mesa Blvd / Overland Ave d Signal AM 29.3 C 
    PM 30.8 C 
       
7. Clairemont Mesa Blvd / Ruffin Rd d Signal AM 33.5 C 
    PM 40.6 D 
          
8. Clairemont Mesa Blvd / Project Dwy #1 e DNE AM DNE DNE 
    PM DNE DNE 
          
9. Clairemont Mesa Blvd / Murphy Canyon Rd d Signal AM 12.1 B 
    PM 21.5 C 
          
10. Clairemont Mesa Blvd / I-15 SB Ramps Signal AM 23.6 C 
    PM 22.9 C 
          
11. Clairemont Mesa Blvd / I-15 NB Ramps Signal AM 23.6 C 
    PM 14.7 B 
          
12. Lightwave Ave / Overland Ave Signal AM 15.9 B 
    PM 19.0 B 
          
13. Ruffin Rd / SR 52 WB Ramps Signal AM 20.7 C 
    PM 14.3 B 
          

CONTINUED IN THE NEXT PAGE 
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SIGNALIZED  
 

UNSIGNALIZED  

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 
10.1 to  20.0 B  10.1 to  15.0 B 
20.1 to  35.0 C  15.1 to  25.0 C 
35.1 to  55.0 D  25.1 to  35.0 D 
55.1 to  80.0 E  35.1 to  50.0 E 
        ≥  80.1 F           ≥  50.1 F 

TABLE 3–4 (CONTINUED) 
EXISTING INTERSECTION OPERATIONS 

Intersection Control Type Peak Hour Delaya LOSb 

          
14. Ruffin Rd / SR 52 EB Ramps Signal AM 14.4 B 
    PM 42.0 D 
          
15. Ruffin Rd / Kearny Villa Rd Signal AM 12.9 B 
    PM 17.5 B 
          
16. Ruffin Rd / Chesapeake Dr Signal AM 10.1 B 
    PM 12.9 B 
       
17. Ruffin Rd / Hazard Wy Signal AM 9.1 A 
    PM 11.0 B 
          
18. Ruffin Rd / Farnham St Signal AM 8.5 A 
    PM 12.6 B 
          
19. Ruffin Road / Proj Dwy #2 e MSSC AM DNE DNE 
    PM DNE DNE 
          
20. Ruffin Rd / Ruffin Ct Signal AM 18.7 B 
    PM 22.0 C 
          
21. Ruffin Rd / Spectrum Center Blvd Signal AM 13.0 B 
    PM 17.8 B 
          
22. Ruffin Rd / Balboa Ave Signal AM 45.9 D 
    PM 38.5 D 
          
23. Viewridge Ave / Balboa Ave Signal AM 16.1 B 
    PM 33.5 C 
          
24. Ruffin Ct / Project Dwy #3 e MSSC AM DNE DNE 
    PM DNE DNE 
          
25. Ruffin Ct / Project Dwy #4 e MSSC AM DNE DNE 
    PM DNE DNE 
     

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. MSSC – Minor Street Stop Controlled intersection. Minor street approach / 

left turn delay is reported. 
d. These intersections are part of a coordinated signal system 
e. The project driveways are not analyzed in the “no project” conditions since 

they will be relocated in the future or do not currently exist.  
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TABLE 3–5 
EXISTING STREET SEGMENT OPERATIONS 

Street Segment 
Existing 

Functional 
Classification 

Capacity 
at LOS E a 

ADT b LOS c V/C d 

            
Clairemont Mesa Boulevard           

SR 163 NB Ramps to Kearny Villa Rd 6-lane Prime    60,000     31,700   B  0.528  
Kearny Villa Rd to Complex Dr 6-lane Major   50,000     23,500   B  0.470  
Complex Dr to Overland Ave 6-lane Major   50,000     25,600   B  0.512  
Overland Ave to Ruffin Rd 6-lane Major   50,000     23,200   B  0.464  
Ruffin Rd to Project Access Dwy 5-lane Major   45,000     25,500  C 0.567  
Project Access Dwy to Murphy Canyon Rd 5-lane Major   45,000     25,500  C 0.567  
Murphy Canyon Rd to I-15 6-lane Major   50,000     23,600   B  0.472  

           
Lightwave Avenue     		 		 		

Overland Ave to Ruffin Rd 4-Lane Collector   30,000        6,300   A  0.210  
            
Ruffin Court     		 		 		

Ruffin Rd to Project Dwy 2-Lane Collector   15,000        1,900   A  0.127  
            
Balboa Avenue           

Ponderosa Ave to Ruffin Rd 4-Lane Major   40,000     21,700   C  0.543  
Ruffin Rd to Viewridge Ave 6-Lane Prime    60,000     24,800   A  0.413  
Viewridge Ave to I-15 6-Lane Prime    60,000     32,900   B  0.548  

            
Viewridge Avenue   		 		 		 		

South of Ruffin Ct 2-Lane Collector   15,000        2,900   A  0.193  
North of Balboa Ave 2-Lane Collector   15,000        5,000   A  0.333  

           
Ruffin Road            

SR 52 to Kearny Villa Rd 4-Lane Major   40,000     20,100   B  0.503  
Kearny Villa Rd to Chesapeake Dr 4-Lane Collector   30,000     15,700   C  0.523  
Chesapeake Dr to Hazard Wy 4-Lane Collector   30,000     15,400   C  0.513  
Hazard Wy to Farnham St 4-Lane Collector   30,000  14,800   C  0.493  
Farnham St to Clairemont Mesa Blvd  4-Lane Collector   30,000  16,900   C  0.563  
Clairemont Mesa Blvd to Project Access Dwy 4-Lane Collector   30,000     17,800   C  0.593  
Project Access Dwy to Ruffin Ct 4-Lane Collector   30,000     18,500   C  0.617  
Ruffin Ct to Spectrum Ctr Blvd 4-Lane Collector   30,000     15,100   C  0.503  
Spectrum Ctr Blvd to Balboa Ave 4-Lane Collector   30,000     18,000   C  0.600  

           

Footnotes: 
a. Capacities based on City of San Diego Roadway Classification Table. 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity ratio. 
e. TWLTL – Two-Way Left-Turn Lane. 
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TABLE 3-6 
PEAK HOUR FREEWAY MAINLINE OPERATIONS 

EXISTING  

Freeway Segment Dir. 
# of 

Lanes a 
Hourly 

Capacityb 
ADT c 

% K d % D d Truck 
Factor e 

Peak Hour 
Volume f 

V/C g LOS 

AM PM AM PM AM PM AM PM AM PM 

Interstate 15                               

SR 52 Connector to Clairemont 
Mesa Blvd 

NB 4 8,000 161,700 0.0813 0.0792 0.4735 0.4678 0.9627 6,466  6,223  0.808 0.778 D C 
SB 4 8,000 0.0813 0.0792 0.5265 0.5322 7,190 7,080 0.899 0.885 D D 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 163,300 0.0813 0.0792 0.4735 0.4678 0.9627 6,530  6,285  0.710 0.683 C C 
SB 4 + 1 9,200 0.0813 0.0792 0.5265 0.5322 7,261 7,150 0.789 0.777 C C 

Balboa Ave to Aero Dr NB 4 + 1 9,200 174,600 0.0813 0.0792 0.4735 0.4678 0.9627 6,982  6,720  0.759 0.730 C C 
SB 4 + 1 9,200 0.0813 0.0792 0.5265 0.5322 7,763 7,645 0.844 0.831 D D 

SR 163                             

SR 52 Connector to Clairemont 
Mesa Blvd 

NB 4 + 1 9,200 120,000 0.0858 0.0923 0.4792 0.4931 0.9717 5,078  5,621  0.552 0.611 B B 
SB 4 + 1 9,200 0.0858 0.0923 0.5208 0.5069 5,518 5,778 0.600 0.628 B C 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 139,700 0.0858 0.0923 0.4792 0.4931 0.9717 5,911  6,543  0.643 0.711 C C 

SB 4 + 1 9,200 0.0858 0.0923 0.5208 0.5069 6,424 6,726 0.698 0.731 C C 

SR 52                               

SR 163 to Kearny Villa Rd WB 3 6,000 65,000 0.0996 0.0903 0.5962 0.4246 0.9690 3,983  2,572  0.664 0.429 C B 
EB 3 6,000 0.0996 0.0903 0.4038 0.5754 2,698 3,485 0.450 0.581 B B 

Kearny Villa Road to I-15 WB 2 4,000 65,000 0.0996 0.0903 0.5962 0.4246 0.9690 
  

3,983  2,572  0.996 0.643 E C 

EB 2 4,000 0.0996 0.0903 0.4038 0.5754 2,698 3,485 0.674 0.871 C D 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, SR 

52 or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Existing ADT Volumes from PeMS (Year 2012) 
d. Peak Hour Percentage (K) and Direction Split (D) from CALTRANS, 2010 
e. Truck Factor from "2010 Annual Average Daily Truck Traffic on the California State Highway System". 
f. Peak Hour Volume = ((ADT)(K)(D)/Truck Factor) 
g. V/C = ((ADT)(K)(D)/Truck Factor/Capacity) 

LOS v/c 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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TABLE 3-7 
EXISTING RAMP METER ANALYSIS 

Location/Condition Peak 
Hour a 

Demand D 
(veh/hr/ln) 

Meter Rate c 

(R) 
(veh/hr/ln)  

Calculated (Most Restrictive) Maximum Observed g 

Excess Demand 
d E (veh/hr/ln) 

Delay e 
(min/ln) 

Queue f Delay 
(Min) 

Queue 

Veh/Ln Feet 

Clairemont Mesa Boulevard / SR 163 Interchange                 
WB Clairemont Mesa Boulevard to NB SR 163 12% Reduction in SOV lane volume due to HOV lane 1 SOV+1 HOV  
SOV PM 481 593 0 0 0 0 0 0 
HOV PM 66 593 0 0 0 0 0 0 

WB Clairemont Mesa Boulevard to SB SR 163            2 SOV  
SOV PM 375 514 0 0 0 0 0 0 

Clairemont Mesa Boulevard / I-15 Interchange                 
EB Clairemont Mesa Boulevard to NB I-15            2 SOV  
SOV PM 313 238 75 19 1,875 1 7 175 

EB Clairemont Mesa Boulevard to SB I-15 11% Reduction in SOV lane volume due to HOV lane 2 SOV+1 HOV  
SOV PM 343 312 31 6 777 2 24 600 
HOV PM 85 312 0 0 0 0 0 0 

Balboa Avenue / I-15 Interchange                  
EB Balboa Avenue to SB I-15 14% Reduction in SOV lane volume due to HOV lane 2 SOV+1 HOV  
SOV PM 517 372 145 23 3,622 6 46 1,150 
HOV PM 168 372 0 0 0 0 0 0 

Footnotes: 

a. Analysis of the AM peak hour is not included since the ramp meter does not operate during the AM peak hour, but only during the PM peak hour. 
b. Demand “D” is the traffic that desires to enter the freeway at this on-ramp during the peak hour. 
c. Meter Rate “R” is the most restrictive rate at which the ramp meter (signal) discharges traffic on to the freeway (See Appendix B-5 for the ramp meter data obtained from Caltrans). 
d. Excess Demand “E” is the difference between the Demand and the Peak Hour Flow. 
e. Delay in minutes per lane experienced by each vehicle, calculated as the ratio of the Excess Demand and the Peak Hour Flow in one minute. 
f. Queue is calculated as 25 feet per vehicle (E). 
g. Actual Delay and Queue observed in the field.  
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TABLE 3–8 
EXISTING ILV OPERATIONS 

Intersection Peak 
Hour 

Total Operating 
Level (ILV / Hour) 

Capacity 

    
3. Clairemont Mesa Boulevard / SR-163 NB Ramps AM 1,260 Near 

PM 762 Under 
    
10. Clairemont Mesa Boulevard / I-15 SB Ramps AM 1,778 Over 

PM 1,712 Over 
    
11. Clairemont Mesa Boulevard / I-15 NB Ramps AM 1,278 Near 

PM 1,049 Under 
    
13. Ruffin Road / SR-52 WB Ramps AM 829 Under 

PM 1,278 Near 
    
14. Ruffin Road / SR-52 WB Ramps AM 695 Under 

PM 1,198 Under 
    
General Notes: 

a. See Appendix C for ILV calculation sheets. 
b. CAPACITY is shown as UNDER capacity, NEAR capacity or OVER capacity: 
 Under Capacity = <1200 ILV/Hour 
 Near Capacity = >1200 but < 1500 ILV/Hour 
 Over Capacity = >1500 ILV/Hour 

General Note: 
The Clairemont Mesa Boulevard / SR-163 SB ramps intersection is not analyzed since it is not signalized. 
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STUDY AREA AERIAL PHOTOS 
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STUDY AREA AERIAL PHOTOS (CONTINUED) 
STUDY AREA INTERSECTIONS 
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STUDY AREA AERIAL PHOTOS (CONTINUED) 
STUDY AREA INTERSECTIONS 
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STUDY AREA AERIAL PHOTOS (CONTINUED) 
STUDY AREA INTERSECTIONS 
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STUDY AREA AERIAL PHOTOS (CONTINUED) 
 

 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-11-2093 
Kaiser San Diego Central Medical Center 

   N:\2093\Reports\Final - May 17 2013\May 17 2013 Report.2093.docx 41

STUDY AREA AERIAL PHOTOS (CONTINUED) 
STUDY AREA SEGMENTS 
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STUDY AREA AERIAL PHOTOS (CONTINUED) 
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STUDY AREA AERIAL PHOTOS (CONTINUED) 
 

 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-11-2093 
Kaiser San Diego Central Medical Center 

   N:\2093\Reports\Final - May 17 2013\May 17 2013 Report.2093.docx 44

STUDY AREA AERIAL PHOTOS (CONTINUED) 
FREEWAY ON-RAMPS 
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4.0 ANALYSIS APPROACH AND METHODOLOGY 
4.1 Study Area 
The study area was determined based on City of San Diego Traffic Impact Study Manual and the 
SANTEC/ITE Regional Guidelines for Traffic Impact Studies which require that a project study area 
be established as follows: 

 All street segments where the project will add 50 or more peak hour trips in either 
direction. 

 Mainline freeway locations where the project will add 50 or more peak hour trips in 
either direction. 

 Metered Freeway Ramps where the project will add 20 or more peak hour trips. 

In addition, the study area locations were selected based on the project’s trip distribution and are the 
most likely locations to be impacted by project. The project study area includes the following 
locations: 

INTERSECTIONS: 
1. Clairemont Mesa Boulevard / Kearny Mesa Road (Signal) 
2. Clairemont Mesa Boulevard / SR 163 SB Ramps (Minor Street Stop) 
3. Clairemont Mesa Boulevard / SR 163 NB Ramps (Signal) 
4. Clairemont Mesa Boulevard / Kearny Villa Road (Signal) 
5. Clairemont Mesa Boulevard / Complex Drive (Signal) 
6. Clairemont Mesa Boulevard / Overland Avenue (Signal) 
7. Clairemont Mesa Boulevard / Ruffin Road (Signal) 
8. Clairemont Mesa Boulevard / Project Access Driveway #1 (Signal) 
9. Clairemont Mesa Boulevard / Murphy Canyon Road (Signal) 
10. Clairemont Mesa Boulevard / I-15 SB Ramps (Signal) 
11. Clairemont Mesa Boulevard / I-15 NB Ramps (Signal) 
12. Lightwave Avenue / Overland Avenue (Signal) 
13. Kearny Villa Road / SR 52 WB Ramps (Signal)  
14. Kearny Villa Road / SR 52 EB Ramps (Signal) 
15. Ruffin Road / Kearny Villa Road (Signal) 
16. Ruffin Road / Chesapeake Drive (Signal) 
17. Ruffin Road / Hazard Way (Signal) 
18. Ruffin Road / Farnham Street (Signal) 
19. Ruffin Road / Project Access Driveway #2 (Minor Street Stop) 
20. Ruffin Road / Ruffin Court (Signal) 
21. Ruffin Road / Spectrum Center Boulevard (Signal) 
22. Ruffin Road / Balboa Avenue (Signal) 
23. Viewridge Avenue / Balboa Avenue (Signal) 
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24. Ruffin Court / Project Access Driveway #3 (Minor Street Stop) 
25. Ruffin Court / Project Access Driveway #4 (Minor Street Stop) 

Note: Intersections #4 through #9, except #8 (which does not currently exist) are coordinated. 

SEGMENTS: 
1. Clairemont Mesa Boulevard: SR 163 NB Ramps to Kearny Villa Road 
2. Clairemont Mesa Boulevard: Kearny Villa Road to Complex Drive  
3. Clairemont Mesa Boulevard: Complex Drive to Overland Avenue 
4. Clairemont Mesa Boulevard: Overland Avenue to Ruffin Road 
5. Clairemont Mesa Boulevard: Ruffin Road to Project Main Access  
6. Clairemont Mesa Boulevard: Project Main Access to Murphy Canyon Road 
7. Clairemont Mesa Boulevard: Murphy Canyon Road to I-15 
8. Lightwave Avenue: Overland Avenue to Ruffin Road 
9. Ruffin Court: Ruffin Road to Project Driveway 
10. Balboa Avenue: Ponderosa Avenue to Ruffin Road 
11. Balboa Avenue: Ruffin Road to Viewridge Avenue 
12. Balboa Avenue: Viewridge Avenue to I-15 
13. Viewridge Avenue: South of Viewridge Court 
14. Viewridge Avenue: North of Balboa Avenue 
15. Ruffin Road: SR 52 to Kearny Villa Road  
16. Ruffin Road: Kearny Villa Road to Chesapeake Drive 
17. Ruffin Road: Chesapeake Drive to Hazard Way 
18. Ruffin Road: Hazard Way to Farnham Street 
19. Ruffin Road: Farnham Street to Clairemont Mesa Boulevard  
20. Ruffin Road: Clairemont Mesa Boulevard to Project Access  
21. Ruffin Road: Project Access to Ruffin Court 
22. Ruffin Road: Ruffin Court to Spectrum Center Boulevard 
23. Ruffin Road: Spectrum Center Boulevard to Balboa Avenue 

FREEWAY SEGMENTS: 
1. SR 163: SR 52 to Clairemont Mesa Boulevard 
2. SR 163: Clairemont Mesa Boulevard to Balboa Avenue 
3. I-15: SR 52 to Clairemont Mesa Boulevard 
4. I-15: Clairemont Mesa Boulevard to Balboa Avenue 
5. I-15: Balboa Avenue to Aero Drive 

METERED FREEWAY ON-RAMPS: 
1. Clairemont Mesa Boulevard WB to SB SR 163 
2. Clairemont Mesa Boulevard WB to NB SR 163 
3. Clairemont Mesa Boulevard to SB I-15 
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4. Clairemont Mesa Boulevard to NB I-15 
5. Balboa Avenue EB to SB I-15  

4.2 Analysis Approach 
This traffic analysis assesses the above mentioned key intersections, street segments, freeway 
mainline segments and freeway On-Ramps, in the project area. Based on current membership 
growth, only 350 beds and 75,000 SF of medical Office space is required (Project Phase 1). Thus, 
project buildout will occur only in 2030.  The study area locations were analyzed in the following 
scenarios to determine the potential impacts to the road network: 

 Existing  
 Existing + Project Phase I (Year 2017) 
 Existing + Entire Project (2030) 
 Near-Term (Existing + Cumulative Projects) 
 Near-Term + Project Phase I (Year 2017) 
 Near-Term + Entire Project (Year 2030) 
 Year 2035 Without Project 
 Year 2035 With Entire Project 

4.3 Methodology 
There are various methodologies used to analyze signalized intersections, unsignalized intersections 
and street segments.  The measure of effectiveness for intersection and segment operations is level of 
service which denotes the operating conditions which occur at a given intersection or on a given 
roadway segment under various traffic volume loads. It is a qualitative measure used to describe a 
quantitative analysis taking into account factors such as roadway geometries, signal phasing, speed, 
travel delay, freedom to maneuver, and safety. Level of service provides an index to the operational 
qualities of a roadway segment or an intersection. Levels of service designations range from A to F, 
with LOS A representing the best operating conditions and LOS F representing the worst. Level of 
service designation is reported differently for signalized and unsignalized intersections, as well as for 
roadway segments.  

In the 2000 Highway Capacity Manual (HCM), Level of Service for signalized intersections is 
defined in terms of delay. The level of service analysis results in seconds of delay expressed in terms 
of letters A through F.  Delay is a measure of driver discomfort, frustration, fuel consumption, and 
lost travel time. Table 4-1 summarizes the signalized intersections levels of service descriptions. 

4.3.1 Signalized Intersections 
Table 4-2 depicts the criteria, which are based on the average control delay for any particular minor 
movement (unsignalized intersections) and overall intersection (signalized intersections).   

For signalized intersections, level of service criteria is stated in terms of the average control delay 
per vehicle for a 15-minute analysis period.  Control delay includes initial deceleration delay, queue 
move-up time, stopped delay, and final acceleration delay.    
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TABLE 4-1 
INTERSECTION LEVEL OF SERVICE DESCRIPTIONS 

Level of 
Service 

Description 

A Occurs when progression is extremely favorable and most vehicles arrive during the green phase.  
Most vehicles do not stop at all.  Short cycle lengths may also contribute to low delay. 

B Generally occurs with good progression and/or short cycle lengths.  More vehicles stop than for LOS 
A, causing higher levels of average delay. 

C Generally results when there is fair progression and/or longer cycle lengths.  Individual cycle failures 
may begin to appear in this level.  The number of vehicles stopping is significant at this level, 
although many still pass through the intersection without stopping. 

D Generally results in noticeable congestion.  Longer delays may result from some combination of 
unfavorable progression, long cycle lengths, or high volume-to-capacity ratios.  Many vehicles stop, 
and the proportion of vehicles not stopping declines.  Individual cycle failures are noticeable. 

E Considered to be the limit of acceptable delay. These high delay values generally indicate poor 
progression, long cycle lengths, and high volume-to-capacity ratios. Individual cycle failures are 
frequent occurrences. 

F Considered to be unacceptable to most drivers. This condition often occurs with over saturation i.e. 
when arrival flow rates exceed the capacity of the intersection. It may also occur at high volume-to-
capacity ratios below 1.00 with many individual cycle failures. Poor progression and long cycle 
lengths may also be major contributing causes to such delay levels 

 

TABLE 4–2 
INTERSECTION LOS & DELAY RANGES 

LOS 

Delay  
(seconds/vehicle) 

Signalized Intersections Unsignalized Intersections 

A ≤ 10.0 ≤ 10.0 

B 10.1 to 20.0 10.1 to 15.0 

C 20.1 to 35.0 15.1 to 25.0 

D 35.1 to 55.0 25.1 to 35.0 

E 55.1 to 80.0 35.1 to 50.0 

F ≥ 80.1 ≥ 50.1 

Source: 2000 Highway Capacity Manual 
 
Level of service A describes operations with very low delay, (i.e. less than 10.0 seconds per vehicle).  
This occurs when progression is extremely favorable, and most vehicles arrive during the green 
phase.  Most vehicles do not stop at all.  Short cycle lengths may also contribute to low delay. 
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Level of service B describes operations with delay in the range 10.1 seconds and 20.0 seconds per 
vehicle.  This generally occurs with good progression and/or short cycle lengths.  More vehicles stop 
than for LOS A, causing higher levels of Average delay. 

Level of service C describes operations with delay in the range 20.1 seconds and 35.0 seconds per 
vehicle.  These higher delays may result from fair progression and/or longer cycle lengths.  
Individual cycle failures may begin to appear.  The number of vehicles stopping is significant at this 
level, although many still pass through the intersection without stopping. 

Level of service D describes operations with delay in the range 35.1 seconds and 55.0 seconds per 
vehicle.  At level D, the influence of congestion becomes more noticeable.  Longer delays may result 
from some combination of unfavorable progression, long cycle lengths, or higher v/c ratios.  Many 
vehicles stop, and the proportion of vehicles not stopping declines.  Individual cycle failures are 
frequent. 

Level of service E describes operations with delay in the range of 55.1 seconds to 80.0 seconds per 
vehicle.  This is considered to be the limit of acceptable delay.  These high delay values generally 
indicate poor progression, long cycle lengths, and high v/c ratios.  Individual cycle failures are 
frequent occurrences. 

Level of service F describes operations with delay in excess of over 80.0 seconds per vehicle.  This 
is considered to be unacceptable to most drivers.  This condition often occurs with over-saturation 
(i.e., when arrival flow rates exceed the capacity of the intersection).  It may also occur at high v/c 
ratios below 1.00 with many individual cycle failures.  Poor progression and long cycle lengths may 
also be major contributing causes to such delay levels. 

4.3.2 Unsignalized Intersections 
For unsignalized intersections, level of service is determined by the computed or measured control 
delay and is defined for each minor movement.  Level of service is not defined for the intersection as 
a whole.   

Level of Service F exists when there are insufficient gaps of suitable size to allow a side street 
demand to safely cross through a major street traffic stream.  This level of service is generally 
evident from extremely long control delays experienced by side-street traffic and by queuing on the 
minor-street approaches.  The method, however, is based on a constant critical gap size; that is, the 
critical gap remains constant no matter how long the side-street motorist waits.   

LOS F may also appear in the form of side-street vehicles selecting smaller-than-usual gaps.  In such 
cases, safety may be a problem, and some disruption to the major traffic stream may result.  It is 
important to note that LOS F may not always result in long queues but may result in adjustments to 
normal gap acceptance behavior, which are more difficult to observe in the field than queuing. 
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4.3.3 Street Segments 
Street segment analysis is based upon the comparison of daily traffic volumes (ADTs) to the City of 
San Diego’s Roadway Classification, Level of Service, and ADT Table. This table provides segment 
capacities for different street classifications, based on traffic volumes and roadway characteristics. 
The City of San Diego’s Roadway Classification, Level of Service and ADT table is shown in  
Table 4–3. 

TABLE 4–3 
LEVEL OF SERVICE THRESHOLDS FOR ROADWAY SEGMENTS 

Classification  
(# of 

Lanes) 

Level of Service 

A B C D E 

Freeway 8 60,000 84,000 120,000 140,000 150,000 

Freeway 6 45,000 63,000 90,000 110,000 120,000 

Freeway 4 30,000 42,000 60,000 70,000 80,000 

Expressway 6 30,000 42,000 60,000 70,000 80,000 

Prime Arterial 6 25,000 35,000 50,000 55,000 60,000 

Major Arterial  6 20,000 28,000 40,000 45,000 50,000 

Major Arterial 4 15,000 21,000 30,000 35,000 40,000 

Collector 4 10,000 14,000 20,000 25,000 30,000 

Collector (no center lane  
or continuous left-turn lane) 

4 
2 5,000 7,000 10,000 13,000 15,000 

Collector (no fronting property) 2 4,000 5,500 7,500 9,000 10,000 

Collector (commercial-industry fronting) 2 2,500 3,500 5,000 6,500 8,000 

Collector (multi-family) 2 2,500 3,500 5,000 6,500 8,000 

Collector (single-family) 2 — — 2,200 — — 
Notes: 
1. The volumes and the average daily level of service listed above are only intended as a general planning guideline. 
2. Levels of service are not applied to residential streets since their primary purpose is to serve abutting lots, not carry through traffic. Levels of 

service normally apply to roads carrying through traffic between major trip generators and attractors. 

Source: City of San Diego Traffic Impact Study Manual 
 
4.3.4 Freeway Mainline  
Freeway segments were analyzed for all analysis scenarios. The assessment of key freeway segments 
is necessary to satisfy the requirement of the Congestion Management Program (CMP), as outlined 
later in the report. Freeway segment LOS is based on the volume to capacity ratio on the freeway. 
The analysis of freeway segment LOS is based on the procedure developed by CALTRANS  
District 11 based on methods described in the Highway Capacity Manual. The procedure involves 
comparing the peak hour volume of the mainline segment to the theoretical capacity of the roadway 
(V/C).   
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The procedure for calculating freeway LOS involves the estimation of volume to capacity (V/C) 
ratio using the following equation: 

V/C  =  (Daily Volume * Peak Hour Percent * Directional Factor * Truck Factor)  
Capacity 

a. Notes: 

b. Daily Volume = Annual Average Daily Traffic (AADT) 
c. Peak Hour Percent = Percentage of ADT occurring during the peak hour. 
d. Directional Factor = Percentage of peak hour traffic occurring in peak direction. 
e. Truck Factor = Truck/terrain factor to represent influence of heavy vehicles & grades. 
f. Capacity = 2,000 vehicles/lane/hour/lane for mainline, and1,200 for auxiliary lanes. 

 

The resulting V/C is then compared to accepted ranges of V/C values corresponding to the various 
Levels of Service for each facility classification, as shown in Table 4–4. The corresponding Level of 
Service represents an approximation of existing or anticipated future freeway operating condition in 
the peak direction of travel during the peak hour.  The Year 2012 Freeway Volumes (PeMS) and the 
K & D Factors are included in Appendix B-2. 

TABLE 4–4 
CALTRANS DISTRICT 11 - FREEWAY SEGMENT LEVEL OF SERVICE DEFINITIONS 

LOS V/C Congestion / Delay Traffic Description 

USED FOR FREEWAYS, EXPRESSWAYS AND CONVENTIONAL HIGHWAYS 
A <0.41 None Free flow 
B 0.42-0.62 None Free to stable flow, light to moderate volumes. 

C 0.63-0.80 None to minimal Stable flow, moderate volumes, freedom to 
maneuver noticeably restricted 

D 0.81-0.92 Minimal to substantial Approaches unstable flow, heavy volumes, very 
limited freedom to maneuver. 

E 0.93-1.00 Significant Extremely unstable flow, maneuverability and 
psychological comfort extremely poor. 

USED FOR FREEWAYS AND EXPRESSWAYS 

F(0) 1.01-1.25 Considerable 0-1 hour delay Forced flow, heavy congestion, long queues form 
behind breakdown points, stop and go. 

F(l) 1.26-1.35 Severe 1-2 hour delay Very heavy congestion, very long queues. 

F(2) 1.36-1.45 Very Severe 2-3 hour delay Extremely heavy congestion, longer queues, more 
numerous breakdown points, longer stop periods. 

F(3) >1.46 Extremely Severe : 3+ hours of delay Gridlock 

 
4.3.5 Freeway Ramp Meters 
A ramp meter analysis was conducted at the six on-ramps in the study area.  As mentioned 
previously, the following ramps are currently metered during the AM and / or PM peak hour as 
indicated.  The SR 52 / Ruffin Road EB and WB on-Ramps are not currently metered. 
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BACKGROUND 
The measure of effectiveness (MOE) for this analysis is delay in minutes. Ramp meter flow rates 
characteristically vary throughout the peak hour based on the performance of the freeway mainline. 
As the mainline becomes more congested, the ramp meter rates decline, allowing fewer vehicles 
onto the freeway in the same time period.  

The metering information was obtained from Caltrans for each of the ramps listed above and is 
included in Appendix B-5. 

ANALYSIS METHODOLOGY 
CALCULATED 

The ramp meters were analyzed using the Fixed Rate Method.  With the Fixed Rate Method, using 
the most restrictive flow rate during the peak hour, the total discharge and delay (in minutes) are 
calculated and the corresponding queue lengths are calculated.   

OBSERVED  

The actual observed maximum queues and delays during the peak hours are generally lesser than the 
calculated delays.  Hence, the actual observed maximum queue and delays are also reported for 
comparison.  The existing observed maximum queues and delays are summarized below: 

Ramp Peak Hour Maximum Observed 

  
Delay 

(Minutes) 
Queue 

(Vehicles/Hour/Lane) Feet 

WB Clairemont Mesa Boulevard to NB SR 163  

SOV PM 0 0 0 

HOV PM 0 0 0 

WB Clairemont Mesa Boulevard to SB SR 163     

SOV PM 0 0 0 

EB Clairemont Mesa Boulevard to NB I-15       

SOV PM 1 7 175 

EB Clairemont Mesa Boulevard to SB I-15     

SOV PM 2 24 600 

HOV PM 0 0 0 

EB Balboa Avenue to SB I-15    

SOV PM 6 46 1,150 

HOV PM 0 0 0 
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4.4 ILV (Intersecting Lane Vehicles) Operations 
Caltrans requires that State-owned intersections be analyzed using Intersecting Lane Vehicles (ILV) 
methodology as described in Chapter 400, Topic 406 of the Department Highway Design Manual. 
The ILV methodology is based on the concept that capacity of intersecting lanes of traffic is 1,500 
vehicles per hour. For the typical local street interchange there is usually a critical intersection of a 
ramp and the crossroads that establishes the capacity of the interchange. However, neither Caltrans 
nor the City of San Diego utilizes ILV results as a measure of effectiveness when determining 
impacts.  Therefore, ILV summaries are shown for informational purposes.  Interchanges along SR–
163, I–15, and SR–52 were analyzed. 

TABLE 4-5 
ILV CAPACITIES 

UNDER 
(ILV/hr<1200) 

NEAR 
(ILV/hr 1200 – 1500) 

OVER 
(ILV/hr >1500) 

Denotes stable flow with 
slight but acceptable 
delay. Occasional signal 
loading may develop. Free 
mid-block operations. 

Denotes unstable flow with 
considerable delay. Some vehicles 
occasionally wait two or more 
cycles to pass through the 
intersection. Continuous backup 
occurs at some approaches. 

Denotes stop and go operation with severe delay 
and heavy congestion a. Traffic volume is limited 
by maximum discharge rates of each phase. 
Continuous backup in varying degrees occurs on 
all approaches. Where downstream capacity is 
restrictive, mainline congestion can impede 
orderly discharge through the intersection. 

Footnotes: 

a. The amount of congestion depends on how much the ILV/hr value exceeds 1,500. Observed flow rates will normally not exceed 
1,500 ILV/hr and the excess will be delayed in a queue 
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5.0 SIGNIFICANCE CRITERIA 
According to the City of San Diego’s Significance Determination Thresholds dated January 2011, a 
project is considered to have a significant impact if project traffic would decrease the operations of 
surrounding roadways by a defined threshold. The City defined thresholds are shown in Table 5–1. 

The impact is designated either a “direct” or “cumulative” impact. According to the City’s 
Significance Determination Thresholds, 

“Direct traffic impacts are those projected to occur at the time a proposed development becomes operational, 
including other developments not presently operational but which are anticipated to be operational at that time 
(near term).” 

“Cumulative traffic impacts are those projected to occur at some point after a proposed development becomes 
operational, such as during subsequent phases of a project and when additional proposed developments in the 
area become operational (short-term cumulative) or when affected community plan area reaches full planned 
buildout (long-term cumulative).” 

It is possible that a project’s near term (direct) impacts may be reduced in the long term, as future projects 
develop and provide additional roadway improvements (for instance, through implementation of traffic phasing 
plans). In such a case, the project may have direct impacts but not contribute considerably to a cumulative 
impact.” 

For intersections and roadway segments affected by a project, level of service (LOS) D or better is considered 
acceptable under both direct and cumulative conditions.” 

A significant impact is determined if: 

1. If any intersection, roadway segment, or freeway segment affected by a project would 
operate at LOS E or F under either direct or cumulative conditions, or, if a project would 
degrade the LOS on a facility from acceptable to unacceptable level, the impact would be 
significant if the project exceeds the thresholds shown in Table 5-1.  

2. At any ramp meter location with delays above 15 minutes, the impact would be 
significant if the project exceeds the thresholds shown in Table 5-1.  

3. If a project would add a substantial amount of traffic to a congested freeway segment, 
interchange, or ramp, the impact may be significant.  

4. Addition of a substantial amount of traffic to a congested freeway segment, interchange, 
or ramp as shown in Table 5-1.  
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TABLE 5–1 
CITY OF SAN DIEGO 

TRAFFIC IMPACT SIGNIFICANT THRESHOLDS 

Level of 
Service with 

Projectb 

Allowable Increase Due to Project Impactsa 

Freeways Roadway Segments  Intersections Ramp Meteringc 

V/C Speed (mph) V/C Speed (mph) Delay (sec.) Delay (min.) 

       
E 0.010 1.0 0.02 1.0 2.0 2.0 

F 0.005 0.5 0.01 0.5 1.0 1.0 
       

Footnotes:  

a. If a proposed project’s traffic causes the values shown in the table to be exceeded, the impacts are determined to be significant. The project 
applicant shall then identify feasible improvements (within the Traffic Impact Study) that will restore/and maintain the traffic facility at an 
acceptable LOS. If the LOS with the proposed project becomes unacceptable (see note b), or if the project adds a significant amount of peak-
hour trips to cause any traffic queues to exceed on- or off-ramp storage capacities, the project applicant shall be responsible for mitigating the 
project’s direct significant and/or cumulatively considerable traffic impacts. 

b. All LOS measurements are based upon Highway Capacity Manual procedures for peak-hour conditions. However, V/C ratios for roadway 
segments are estimated on an ADT/24-hour traffic volume basis (using Table 2 of the City’s Traffic Impact Study Manual). The acceptable 
LOS for freeways, roadways, and intersections is generally “D” (“C” for undeveloped locations). For metered freeway ramps, LOS does not 
apply. However, ramp meter delays above 15 minutes are considered excessive. 

c. The allowable increase in delay at a ramp meter with more than 15 minutes delay and freeway LOS E is 2 minutes. The allowable increase in 
delay at a ramp meter with more than 15 minutes delay and freeway LOS F is 1 minute. 

General Notes:  

1. Delay = Average control delay per vehicle measured in seconds for intersections or minutes for ramp meters 
2. LOS = Level of Service 
3. V/C = Volume to Capacity ratio  
4. Speed = Arterial speed measured in miles per hour 
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6.0 TRIP GENERATION/DISTRIBUTION/ASSIGNMENT 
6.1 Existing Site Traffic  
The site is currently occupied by a County of San Diego office building. In order to determine the 
net increase in traffic due to the project, the current traffic generated by the project site is deducted 
from the total forecasted traffic generated by the proposed project.  As allowed by the City of San 
Diego, if the existing facility has been occupied within six months prior to the existing traffic counts, 
the amount of traffic generated during the six months prior to the traffic counts may be deducted 
from the total traffic generated by the proposed project.  Since the traffic counts were conducted in 
January 2012, this corresponds to June 2011.   

The trips generated by the existing County Annex Office at the project site were determined by 
conducting 3-day tube counts at the four existing project driveways (one on Clairemont Mesa 
Boulevard, two on Ruffin Road and one on Ruffin Court).  During discussions with the County, it 
was determined that as of January 2012, there were 300 employees at the project site. An additional 
60 employees of the San Diego County DPW Development review groups (DPLU) and a training 
facility for around 50 trainees moved out of the building between June 2011 and January 2012.   

The existing site generated traffic which was deducted from the total project traffic is the existing 
counted traffic plus the traffic generated by the 110 employees / trainees.   

Table 6-1 summarizes the average daily and peak hour volumes currently generated by the site.  
Using the data in Table 6-1, the current trip generation rate per employee was determined from the 
average of the three day counts and the 300 employees.  This rate was applied to the 110 employees 
that were relocated in the six months prior to the traffic counts in January 2012.   

Based on the actual counts, the site currently generates an average of 3,527 daily trips with 399 trips 
during the AM peak hour (335 inbound and 64 outbound) and 343 trips during the PM peak hour (67 
inbound and 276 outbound).  Appendix B-6 contains the daily count sheets at the project driveways. 

With the addition of the traffic related to the 110 employees / trainees that relocated in the six 
months prior to the traffic counts, the current trip generation at the site is considered to be 4,332 
daily trips with 529 AM peak hour trips (452 inbound and 77 outbound) and 453 PM peak hour trips 
(82 inbound and 371 outbound) as shown in Table 6-1.  This is the amount of traffic that is removed 
from the traffic generated by the proposed project and the remaining traffic is the net new traffic 
added to the street system. 

Appendix B-6 also contains an email from the County regarding the number of employees at the 
County Annex building within six months of the traffic counts. 

 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-11-2093 
Kaiser San Diego Central Medical Center 

    N:\2093\Reports\Final - May 17 2013\May 17 2013 Report.2093.docx 
 57

TABLE 6-1 
EXISTING TRIP GENERATION  

COUNTY OPERATIONS CENTER 

Description Quantity 
Daily Trip Ends (ADT) 

AM Peak Hour  PM Peak Hour 

% of 
ADT 

In:Out 
Split 

Volume % of 
ADT 

In:Out 
Split 

Volume 

Rate a Volume In Out Total In Out Total 

                      

Actual Counted Traffic (January 2012) 300 Employees 11.76/Employee 3,527   335 64 399   68 276 344  

DPLU (Vacated in 2011) b 60 Employees 11.76/Employee 705 11%   84:16  67 13 80 10%   20:80 14 55 69  

Training Facility (Vacated in 2011) c 50 Attendees 2/Attendee  100 50% 100:0 50 -   50 40% 0:100 -   40 40  

Total Existing Trip Generation         4,332     452 77 529     82 371 453  

Footnotes: 
a. Trip rates based on actual three-day counts. 
b. Trip rates derived on the basis of the actual existing counts are applied to the DPLU employees to estimate the trips generated by these 50 employees. 
c. It is assumed that all trainees will arrive at the site in the AM peak hour and leave at the end of the day during the PM peak hour. 
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6.2 Project Trip Generation 
Project trip generation was estimated using the City of San Diego Trip Generation Manual, May 
2003.  The City Trip Generation Manual contains both driveway trip rates and cumulative trip rates. 
Driveway trips were utilized to analyze the project driveways, adjacent intersections and segments 
and the cumulative trips were utilized to analyze the off-site locations.   

The following daily trip rates were used: 
 

 Hospital: 20 trips per bed (driveway and 
cumulative) 

 HSB: 50 trips per ksf (driveway), 20 
trips per ksf (cumulative) 

Notes: 
1. Hospital Support Building (HSB) is Medical Office Building (MOB) 
2. The location of the members’ place of residence / work has no bearing on the trip rates listed above since these are standard rates provided by 

the City.  

Even though the City of San Diego Trip Generation Manual, May 2003 allows using a rate of 16 
daily cumulative trips per 1,000 SF if the MOB is greater than 100,000 SF, this lower cumulative 
trip rate was not used for analysis in this study especially since Phase 1 only plans to include 75,000 
SF of Medical Office Building.  The rate of 20 daily cumulative trips was used to estimate the total 
trips generated by the 180,000 SF MOB (Table 6-2). 

Table 6-2 depicts the project trip generation.  As seen in Table 6-2, the project is estimated to 
generate trips as summarized below: 

PHASE I - PROJECT OPENING DAY YEAR 2017 
Driveway Trips - Phase I of the project consists of a 321-bed hospital building and a 75 KSF 
Medical Office Building (MOB).  Thus, in Phase I, the project is estimated to generate 10,170 daily 
driveway trips with 803 trips during the AM peak hour (585 inbound / 218 outbound) and 1,017 trips 
during the PM peak hour (306 inbound / 711 outbound).   

Cumulative Trips - Project Phase I is estimated to generate a total of 7,920 daily Cumulative trips 
with 668 trips during the AM peak hour (477 inbound / 191 outbound) and 792 trips during the PM 
peak hour (238 inbound / 554 outbound). 

 Existing Site Generated Trips – as explained above, 24-hour traffic counts were conducted at each 
of the four driveways at the existing site to determine the current trips generated by the existing use 
(County Annex).  These trips were deducted to determine the net additional trips to the street system.  
The existing land uses on the project site are estimated to generate a total of 4,332 daily trips with 
529 trips during the AM peak hour (452 inbound / 77 outbound) and 453 trips during the PM peak 
hour (82 inbound / 371 outbound).    

Net New Trips - Thus the Phase I project is estimated to generate a net 3,588 daily (Cumulative) trips 
with 139 trips during the AM peak hour (25 inbound / 114 outbound) and 339 trips during the PM 
peak hour (156 inbound / 183 outbound).  
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TABLE 6-2 
TRIP GENERATION SUMMARY 

Land Use Quantity 

Daily Trip Ends 
(ADT) 

AM Peak Hour  PM Peak Hour 

% of 
ADT 

In:Out 
Split 

Volume % of 
ADT 

In:Out 
Split 

Volumeb 

Rate a Volume In Out Total In Out Total 

Kaiser Permanente Hospital - Phase I                
Hospital 321 Beds 20 /Bed     6,420 9% 70:30 405 173 578 10% 30:70 193 449 642  
Medical Offices                       

Driveway Trips 75 KSF 50 /KSF      3,750 6% 80:20     180 45 225 10% 30:70 113 262 375  
Cumulative Trips 75 KSF 20 /KSF c     1,500 6% 80:20 72 18 90 10% 30:70 45 105 150  

Project Phase I                             

Driveway Trips           10,170   585 218 803     306 711 1,017  

Cumulative Trips (New Trips)             7,920   477 191 668     238 554 792  

(Less) Existing Site Trip Generation (June ‘11)        (4,332)    (452)  (77)  (529)     (82) (371)  (453) 
Net Trips (Cumulative Rates) - Project Phase I             3,588   25 114 139     156 183 339  

Kaiser Permanente Hospital - Phase II                             

Hospital 129 Beds 20 /Bed     2,580 9% 70:30 162 70 232 10% 30:70 77 181 258  
Medical Offices                        

Driveway Trips 105 KSF 50 /KSF      5,250 6% 80:20 252 63 315 10% 30:70 158 367 525  
Cumulative Trips 105 KSF 20 /KSF c     2,100 6% 80:20 101 25 126 10% 30:70 63 147 210  

Phase II                             

Driveway Trips             7,830   414 133 547     235 548 783  

Cumulative Trips (New Trips)             4,680   263 95 358   140 328 468  

Entire Project                             

Driveway Trips           18,000   999 351 1,350     541 1,259 1,800  

Cumulative Trips (New Trips)           12,600   740 286 1,026     378 882 1,260  

(Less) Existing Site Trip Generation (June ‘11)        (4,332)    (452)  (77)  (529)     (82) (371)  (453) 
Net Trips (Cumulative Rates) - Entire Project             8,268   288 209 497     296 511 807  

Footnotes: 
a. Trip rates from Trip Generation Manual, City of San Diego, May 2003. 
b. KSF - 1,000 Square Feet. 
c. Daily cumulative trip rate is 20 per KSF for MOB. 
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PROJECT PHASE II 
Project Phase II includes adding 129 hospital beds and 105 KSF of MOB.  The additional trips 
generated by the Phase II development are as follows. 

Driveway Trips - In Phase II, 105 KSF will be added to the MOB.  Thus, the Phase II Project is 
estimated to generate 7,830 daily driveway trips with 547 trips during the AM peak hour (414 
inbound / 133 outbound) and 783 trips during the PM peak hour (235 inbound / 548 outbound). 

Cumulative Trips –Phase II of the project is estimated to generate 4,680 daily Cumulative trips with 
358 trips during the AM peak hour (263 inbound / 95 outbound) and 468 trips during the PM peak 
hour (140 inbound / 328 outbound). 

ENTIRE PROJECT – OPENING DAY YEAR 2030 
Driveway Trips - The Entire Project is estimated to generate a total of 18,000 daily driveway trips 
with 1,350 trips during the AM peak hour (999 inbound / 351 outbound) and 1,800 trips during the 
PM peak hour (540 inbound / 1,260 outbound). 

Cumulative Trips – The Entire Project is estimated to generate a total of 12,600 daily Cumulative 
trips with 1,026 trips during the AM peak hour (740 inbound / 286 outbound) and 1,260 trips during 
the PM peak hour (378 inbound / 882 outbound). 

Existing Site Generated Trips – As explained in Phase I above, the project site is currently occupied 
by San Diego County DPW and generates 4,322 daily trips with 529 AM peak hour trips (452 
inbound and 77 outbound) and 453 PM peak hour trips (82 inbound and 371 outbound).  These trips 
were deducted from the total cumulative project trips to obtain the net cumulative trips.   

Net New Trips – Thus, after deducting the existing trips as in Phase I, the entire project is estimated 
to add a net 8,268 daily (Cumulative) trips with 497 trips (288 inbound / 209 outbound) during the 
AM peak hour and 807 trips (296 inbound / 511 outbound) during the PM peak hour.   

6.3 Trip Distribution 
Various methodologies are available to determine the project trip distribution.  A Select Zone 
Analysis (SZA) is the most common methodology to estimate the project trip distribution.  However, 
for this project actual zip code information of members was available from the client.  This is a more 
accurate way of determining the origins of trips by members.  The Members’ zip code information 
obtained from the client was plotted on a regional Zip Code map. Employees will also be a source of 
trip generation at the site. The distribution of employee traffic was based on the location of 
residential areas in San Diego, focusing on areas closer to the site. Based on the membership Zip 
code distribution and the assumed employee distribution, a regional trip distribution was developed.  
It was determined, in general, that 12% of the project traffic is oriented to the north, 70% to the 
south, 11% to the west and 5% to the east, in general.  The remaining 2% is estimated to be local 
traffic.   
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Figure 6-1 depicts the membership numbers by Zip code.  Figure 6-2 depicts the project traffic 
distribution.   

6.4 Trip Assignment 
The trips were assigned by phase using the trip distribution percentages in Figure 7-2.  The total 
driveway trips were assigned at all project driveways and the Clairemont Mesa Boulevard / Ruffin 
Road and Ruffin Court / Ruffin Road intersections which are adjacent to the project site.  
Cumulative trips were assigned at the remaining study area intersections. 

Figure 6-3 depicts Project Phase I assignment, while Figure 6-4 depicts the assignment of the entire 
project.  Figure 6-5 depicts the Existing + Project Phase I traffic volumes and Figure 6-6 depicts the 
Existing + Entire Project traffic volumes. 
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7.0 CUMULATIVE PROJECTS 
Several planned projects in the project vicinity were reviewed, are reasonably foreseeable, and are 
expected to be built and occupied prior to the project’s opening day in 2017.  Hence, they are 
included in the near-term analysis.  Projects that are completed and occupied are not included if they 
were occupied at the time the counts were conducted (January 2012).  Also, for projects that are 
partially completed and occupied, the portion of those projects that are yet to be completed are also 
included.  The traffic expected to be generated by these projects was assigned to the project study 
area intersections and segments.   

Table 7-1 lists the cumulative projects in the project vicinity and the total ADT generated by these 
projects.   

SPECTRUM PROJECT 
It may be noted that 72% of the Spectrum Project was constructed at the time the traffic counts were 
conducted (January 2012) and therefore only 28% of the traffic related to that project was included 
in the cumulative analysis.  The remaining development at the Spectrum Center will add 13,320 
ADT as summarized in Table 7-1.  However, for a conservative analysis, since 72% is constructed, 
28% or 25680 additional ADT is assumed in the cumulative projects analysis for the Spectrum 
Project. 

SAN DIEGO OPERATIONS CENTER 
Approximately 55% of the project was occupied at the time the traffic counts were conducted.  For a 
conservative analysis 50% of the project traffic was included in the cumulative analysis. 

STONE CREEK 
The project is estimated to generate a total of 47,516 ADT at the build out of Stone Creek.  In 2017 
it is estimated that this project will generate approximately 2,475 ADT as shown in Table 7-1.  Since 
this project is located more than 5 miles from the project site, the traffic from this project at the study 
area intersections will be minimal.   

Figure 7-1 is the Cumulative projects location map.  Figure 7-2 depicts the Cumulative projects 
traffic assignment, while Figure 7-3 depicts the Near-Term traffic volumes.  Figure 7-4 depicts the 
Near-Term + Entire Project traffic volumes. 
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TABLE 7-1 
SUMMARY OF CUMULATIVE PROJECTS ADT 

Project Name Land Use Type Size Daily 
Trips 

Status 

      
1. Spectrum Center a Residential 1,568 DU 91,720 72% Constructed 

Commercial 3,689,000 SF  
Industrial 360,000 SF  

Grand Total Spectrum Center    91,720  

Remaining to be built Apartments 756 DU 4,536  
 Office 475,000 SF 5,843  
Others Office 200,000 SF 2,851  
Total Spectrum to be built    13,230  

2. Medical Examiner - -  108 Approved 

3. Kyocera Office 104,000 SF 1,499 In Review 

4. SD County Operations Center b Office 874,000 SF 23,761 55% Occupied 

5. Stone Creek      

Year 2017 Light Industrial Park 165,000 SF 2,475 In Review 
Project Buildout  Business Park 135,000 SF 2,009  

 High Tech Park 300,000 SF 4,560 
 Residential 4,445 SF 24,140 
 Retail 174000 Acres 6681 
 Commercial Office 200,000 SF 2,682 
 Hotel 175 Rooms 1,400 
 Neighborhood Park 26.2 Acres 131 

Subtotal Stone Creek    47,516  

Footnote: 

a. Approximately 72% of the project traffic is included in the existing traffic counts therefore, only 28% of this traffic (25,700 ADT) is included in 
the cumulative analysis.  Conversation with Sunroad indicated that project to be built will generate approximately 10,000 ADT.  Therefore the 
cumulative analysis is conservative. 

b. Approximately 55% of the County Operations Center traffic was already built at the time the existing traffic count data was collected.  Therefore, 
a conservative 50% of the project trip generation is added as cumulative traffic. 
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8.0 ANALYSIS OF EXISTING PLUS PROJECT SCENARIO 
8.1 Existing + Project Phase I 
8.1.1 Intersection Analysis 
Table 8-1 summarizes the Existing + Project Phase I peak hour intersection operations.  As seen in 
Table 8-1, with the addition of the Project Phase I traffic, all study area intersections are calculated 
to continue to operate at LOS D or better.   

The Existing + Project Phase I peak hour analysis worksheets are included in Appendix D. 

8.1.2 Segment Operations 
Table 8-2 summarizes the Existing + Project Phase I segment operations.  As seen in Table 8-2, with 
the addition of the Project Phase I traffic, all segments within the study area are calculated to operate 
at LOS D or better. 

8.1.3 Freeway Mainline Analysis 
Table 8-3 summarizes the Existing + Project Phase I freeway mainline operations.  As seen in  
Table 8-3, with the addition of the Project Phase I traffic, all study area freeway segments are 
calculated to operate at LOS D or better except one.  The segment of SR 52 between Kearny Villa 
Road and I-15 is calculated to continue to operate at LOS E in the WB direction.  The project has no 
significant impact since the increase in V/C ratio due to the project traffic is less than 0.005, the 
allowable increase. 

8.1.4 Freeway Ramp Meter Analysis 
Table 8-4 summarizes the Existing + Project Phase I ramp meter operations.  As seen in Table 8-4, 
using the most restrictive discharge rates obtained from Caltrans, all HOV lanes operate with no 
delay or queues with the addition of the Project Phase I traffic.  However, the SOV lanes at the 
following ramps are calculated to have delays of 15 minutes or more: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 21 minutes with an 84-
vehicle, or a 2,100-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Delay of 24 minutes with a 154-vehicle, or a 3,858-
foot long queue. 

Comparing the calculated values to the maximum observed existing values, with the addition of 
Project Phase I traffic, the proportionate delays and queues are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 1 minute with a 8-vehicle, or 
a 200-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Queue: Delay of 7 minutes with a 49-vehicle, or a 
1,225-foot long queue. 

As seen above, the resulting delays and queues due to the addition of Project Phase I traffic are 
within acceptable limits (less than 15 minutes). 
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TABLE 8-1 
EXISTING + PROJECT INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Existing  
Existing + Project 

Phase I ∆ c 

Delay 
Impact 
Type 

Existing + Entire 
Project ∆ Delay 

Impact 
Type 

Delaya LOSb Delay LOS Delay LOS 

             
1. Clairemont Mesa Blvd / 

Kearny Mesa Rd 
Signal AM 17.0 B 17.1 B 0.1 None 17.4 B 0.3 None 

PM 28.5 C 28.8 C 0.3 None 29.6 C 0.8 None 
                       
2. Clairemont Mesa Blvd /  

SR 163 SB Ramps 
MSSC d AM 13.4 B 13.5 B 0.1 None 13.6 B 0.1 None 

PM 11.6 B 11.7 B 0.1 None 11.7 B 0.0 None 
                       
3. Clairemont Mesa Blvd /  

SR 163 NB Ramps 
Signal AM 19.7 B 20.0 C 0.3 None 23.4 C 3.4 None 

PM 12.5 B 13.4 B 0.9 None 22.4 C 9.0 None 
                       
4. Clairemont Mesa Blvd / 

Kearny Villa Rd e 
Signal AM 17.1 B 17.1 B 0.0 None 17.3 B 0.2 None 

PM 18.7 B 19.1 B 0.4 None 20.0 C 0.9 None 
                       
5. Clairemont Mesa Blvd / 

Complex Dr e 
Signal AM 15.1 B 15.1 B 0.0 None 18.1 B 3.0 None 

PM 15.6 B 16.6 B 1.0 None 18.0 B 1.4 None 
                       
6. Clairemont Mesa Blvd / 

Overland Ave e 
Signal AM 29.3 C 29.3 C 0.0 None 39.8 D 10.5 None 

PM 30.8 C 33.1 C 2.3 None 46.8 D 13.7 None 
                       
7. Clairemont Mesa Blvd /  

Ruffin Rd e 
Signal AM 33.5 C 36.8 D 3.3 None 48.4 D 11.6 None 

PM 40.6 D 41.7 D 1.1 None 50.9 D 9.2 None 
                       
8. Clairemont Mesa Blvd / 

Project Access Dwy f 
Signal 

 
AM DNE DNE 9.9 A NA None 15.5 B NA None 
PM DNE DNE 14.5 B NA None 25.7 C NA None 

                       
9. Clairemont Mesa Blvd / 

Murphy Canyon Rd e 
Signal AM 12.1 B 13.9 B 1.8 None 14.6 B 0.7 None 

 PM 21.5 C 22.6 C 1.1 None 28.5 C 5.9 None 
                       
10. Clairemont Mesa Blvd /  

I-15 SB Ramps 
Signal AM 23.6 C 23.7 C 0.1 None 25.3 C 1.6 None 

 PM 22.9 C 23.0 C 0.1 None 24.1 C 1.1 None 
                   

CONTINUED IN THE NEXT PAGE 
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TABLE 8–1 (CONTINUED) 
EXISTING + PROJECT INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Existing  
Existing +  

Project Phase I ∆ 
Delay 

Impact 
Type 

Existing +  
Entire Project ∆ 

Delay 
Impact 
Type 

Delaya LOSb Delay LOS Delay LOS 

             
11. Clairemont Mesa Blvd /  

I-15 SB Ramps 
Signal AM 23.6 C 23.9 C 0.3 None 25.2 C 1.3 None 

PM 14.7 B 15.2 B 0.5 None 20.6 C 5.4 None 
                       
12. Lightwave Ave /  

Overland Ave 
Signal AM 15.9 B 15.9 B 0.0 None 15.9 B 0.0 None 

PM 19.0 B 19.3 B 0.3 None 19.4 B 0.1 None 
                       
13. Ruffin Rd /  

SR 52 WB Ramps 
Signal AM 20.7 C 20.8 C 0.1 None 21.7 C 0.9 None 

PM 14.3 B 14.6 B 0.3 None 19.2 B 4.6 None 
                       
14. Ruffin Rd /  

SR 52 EB Ramps 
Signal AM 14.4 B 14.4 B 0.0 None 15.3 B 0.9 None 

PM 42.0 D 43.6 D 1.6 None 48.4 D 4.8 None 
                       
15. Ruffin Rd /  

Kearny Villa Rd 
Signal AM 12.9 B 13.3 B 0.4 None 13.3 B 0.0 None 

PM 17.5 B 20.3 C 2.8 None 26.1 C 5.8 None 
                     
16. Ruffin Rd /  

Chesapeake Dr 
Signal 
  

AM 10.1 B 10.1 B 0.0 None 10.1 B 0.0 None 
PM 12.9 B 13.7 B 0.8 None 14.4 B 0.7 None 

                        
17. Ruffin Rd /  

Hazard Wy 
Signal 
  

AM 9.1 A 9.3 A 0.2 None 9.4 A 0.1 None 
PM 11.0 B 11.0 B 0.0 None 11.2 B 0.2 None 

                        
18. Ruffin Rd /  

Farnham St 
Signal 
  

AM 8.5 A 8.5 A 0.0 None 8.5 A 0.0 None 
PM 12.6 B 12.6 B 0.0 None 12.7 B 0.1 None 

                        
19. Ruffin Rd /  

Project Access Dwy f 
MSSC 
 

AM DNE DNE 9.5 A NA None 9.6 A NA None 
PM DNE DNE 9.5 A NA None 9.8 A NA None 

                        
20. Ruffin Rd /  

Ruffin Ct 
Signal AM 18.7 B 20.6 C 1.9 None 21.8 C 1.2 None 

PM 22.0 C 27.7 C 5.7 None 30.8 C 3.1 None 
             

CONTINUED IN THE NEXT PAGE 
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SIGNALIZED  UNSIGNALIZED  

Delay LOS Delay LOS 

0.0   ≤  10.0 A 0.0   ≤  10.0 A 
10.1 to  20.0 B 10.1 to  15.0 B 
20.1 to  35.0 C 15.1 to  25.0 C 
35.1 to  55.0 D 25.1 to  35.0 D 
55.1 to  80.0 E 35.1 to  50.0 E 
        ≥  80.1 F          ≥  50.1 F 

TABLE 8–1 (CONTINUED) 
EXISTING + PROJECT INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Existing  
Existing +  

Project Phase I ∆ 
Delay 

Impact 
Type 

Existing +  
Entire Project ∆ 

Delay 
Impact 
Type 

Delaya LOSb Delay LOS Delay LOS 

             
21. Ruffin Rd /  

Spectrum Center Blvd  
Signal 
  

AM 13.0 B 13.1 B 0.1 None 13.3 B 0.2 None 
PM 17.8 B 17.8 B 0.0 None 17.9 B 0.1 None 

                        
22. Ruffin Rd /  

Balboa Ave 
Signal 
  

AM 45.9 D 47.4 D 1.5 None 47.8 D 1.9 None 
PM 38.5 D 40.4 D 1.9 None 41.6 D 1.2 None 

                        
23. Viewridge Ave /  

Balboa Ave 
Signal 
  

AM 16.1 B 16.6 B 0.5 None 19.4 B 2.8 None 
PM 33.5 C 34.5 C 1.0 None 36.6 D 2.1 None 

                    
24. Ruffin Ct /  

Project Dwy #3 f 
MSSC 
  

AM DNE DNE 10.2 B NA None 11.3 B NA None 
PM DNE DNE 10.7 B NA None 14.3 B NA None 

                       
25. Ruffin Ct /  

Project Dwy #4 f 
MSSC AM DNE DNE 10.1 B NA None 10.6 B NA None 

PM DNE DNE 10.6 B NA None 11.3 B NA None 
             

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Increase in delay due to project traffic. 
d. MSSC – Minor Street Stop Controlled intersection. Minor street left turn / approach delay and LOS are reported. 
e. These intersections are part of a coordinated signal system 
f. The project driveways are only analyzed in the “with Project” scenarios. 

 
General Note: 

DNE – Does not exist 
NA – Not Applicable 
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TABLE 8–2 
EXISTING + PROJECT STREET SEGMENT OPERATIONS 

Street Segment 
Existing 

Functional 
Classification 

Capacity
(LOS E) a 

Existing 
Existing +  

Project Phase I ∆ 
V/C 

Impact 
Type 

Existing +  
Entire Project  ∆ 

V/C 
Impact 
Type 

ADT b LOS c V/C d ADT LOS V/C ADT LOS V/C 

                                
Clairemont Mesa Boulevard                               

SR 163 NB Ramps to Kearny Villa Rd 6-lane Prime    60,000  31,700  B  0.528 32,170  B  0.536 0.008  None  32,770  B  0.546 0.018  None  
Kearny Villa Rd to Complex Dr 6-lane Major   50,000  23,500  B  0.470 23,970  B  0.479 0.009  None  24,570  B  0.491 0.021  None  
Kearny Villa Rd to Overland Ave 6-lane Major   50,000  25,600  B  0.512 26,070  B  0.521 0.009  None  26,670  B  0.533 0.021  None  
Overland Ave to Ruffin Rd 6-lane Major   50,000  23,200  B  0.464 24,520  B  0.490 0.026  None  25,540  B  0.511 0.047  None  
Ruffin Rd to Project Access Dwy 5-lane Major   45,000  25,500 C 0.567 26,820 C 0.596 0.029  None  27,840 C 0.619 0.053  None  
Proj Access Dwy to Murphy Cnyn Rd 5-lane Major   45,000  25,500 C 0.567 31,300 C 0.696 0.129  None  35,760 D 0.795 0.229  None  
Murphy Canyon Rd to I-15 6-lane Major   50,000  23,600  B  0.472 25,650  B  0.513 0.041  None  28,310  C  0.566 0.094  None  

                                

Lightwave Avenue                              
Overland Ave to Ruffin Rd 4-Lane Col   30,000  6,300  A  0.210 6,440  A  0.215 0.005  None  6,630  A  0.221 0.011  None  

                               

Ruffin Court                              
Ruffin Rd to Project Dwy 2-Lane Col   15,000  1,900  A  0.127 3,730  A  0.249 0.122  None  3,390  A  0.226 0.099  None  

                               

Balboa Avenue                              
Ponderosa Ave to Ruffin Rd 4-Lane Major   40,000  21,700  C  0.543 21,770  C  0.544 0.001  None  21,870  C  0.547 0.004  None  
Ruffin Rd to Viewridge Ave 6-Lane Prime   60,000  24,800  A  0.413 24,940  A  0.416 0.003  None  25,130  B  0.419 0.006  None  
Viewridge Ave to I-15 6-Lane Prime   60,000  32,900  B  0.548 33,330  B  0.556 0.008  None  33,890  B  0.565 0.017  None  

                                

Viewridge Avenue                              
South of Ruffin Ct 2-Lane Col   15,000  2,900  A  0.193 3,190  A  0.213 0.019  None  3,560  A  0.237 0.044  None  
North of Balboa Ave 2-Lane Col   15,000  5,000  A  0.333 5,290  B  0.353 0.019  None  5,660  B  0.377 0.044  None  

                                

CONTINUED IN THE NEXT PAGE 
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TABLE 8–2 (CONTINUED) 
EXISTING + PROJECT STREET SEGMENT OPERATIONS 

Street Segment 
Existing 

Functional 
Classification 

Capacity
(LOS E) a 

Existing 
Existing +  

Project Phase I ∆ 
V/C 

Impact 
Type 

Existing +  
Entire Project  ∆ 

V/C 
Impact 
Type 

ADT b LOS c V/C d ADT LOS V/C ADT LOS V/C 

                                
Ruffin Road                             

SR 52 to Kearny Villa Rd 4-Lane Major   40,000  20,100  B  0.503 20,490  B  0.512 0.010  None  21,010 C 0.525 0.023  None  
Kearny Villa Rd to Chesapeake Dr 4-Lane Col    30,000  15,700  C  0.523 16,090  C  0.536 0.013  None  16,610  C  0.554 0.031  None  
Chesapeake Dr to Hazard Wy 4-Lane Col    30,000  15,400  C  0.513 15,790  C  0.526 0.013  None  16,310  C  0.544 0.031  None  
Hazard Wy to Farnham St 4-Lane Col    30,000  14,800  C  0.493 15,190  C  0.506 0.013  None  15,710  C  0.524 0.031  None  
Farnham St to Clairemont Mesa Blvd  4-Lane Col    30,000  16,900  C  0.563 17,290  C  0.576 0.013  None  17,810  C  0.594 0.031  None  
Clairemont Mesa Blvd to Project Dwy 4-Lane Col    30,000  17,800  C  0.593 19,530  C  0.651 0.058  None  20,860  D  0.695 0.102  None  
Project Dwy to Ruffin Ct 4-Lane Col    30,000  18,500  C  0.617 20,230  D  0.674 0.057  None  21,560  D  0.719 0.102  None  
Ruffin Crt to Spectrum Ctr Blvd 4-Lane Col    30,000  15,100  C  0.503 15,350  C  0.512 0.009  None  15,680  C  0.523 0.020  None  
Spectrum Ctr Blvd to Balboa Ave 4-Lane Col    30,000  18,000  C  0.600 18,250  C  0.608 0.008  None  18,580  C  0.619 0.019  None  

                                

Footnotes: 

a. Capacities based on City of San Diego Roadway Capacity Table. 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity. 
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TABLE 8-3 
EXISTING + PROJECT PEAK HOUR FREEWAY MAINLINE OPERATIONS 

EXISTING + PROJECT PHASE 1 

Freeway Segment Dir. 
# of 

Lanes a 
Hourly 
Cap b 

Existing Peak 
Hour Volume c 

Project Phase 1 
Traffic d 

Existing + Project 
Phase 1 Traffic  

V/C  ∆ V/C LOS Impact 
Type 

AM PM AM PM AM PM AM PM AM PM AM PM 

Existing + Project Phase I  

Interstate 15                                

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 8,000 6,466 6,223 11 18   6,477    6,241 0.810 0.780 0.001 0.002 D C None 
SB 4 8,000 7,190 7,080 3 16   7,193    7,096 0.899 0.887 0.000 0.002 D D None 

Clairemont Mesa Blvd 
to Balboa Ave 

NB 4 + 1 9,200 6,530 6,285 11 70   6,541    6,355 0.711 0.691 0.285 0.048 C C None 
SB 4 + 1 9,200 7,261 7,150 51 82   7,312    7,232 0.795 0.786 0.120 0.085 C C None 

Balboa Ave to Aero Dr NB 4 + 1 9,200 6,982 6,720 14 88   6,996    6,808 0.760 0.740 0.002 0.010 C C None 
SB 4 + 1 9,200 7,763 7,645 65 104   7,828    7,749 0.851 0.842 0.007 0.011 D D None 

SR 163                                

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 + 1 9,200 5,078 5,621 2 4   5,080    5,625 0.552 0.611 0.000 0.000 B B None 
SB 4 + 1 9,200 5,518 5,778 1 3   5,519    5,781 0.600 0.628 0.000 0.000 B C None 

Clairemont Mesa Blvd 
to Balboa Ave 

NB 4 + 1 9,200 5,911 6,543 3 16   5,914    6,559 0.643 0.713 0.000 0.002 C C None 
SB 4 + 1 9,200 6,424 6,726 11 18   6,435    6,744 0.699 0.733 0.001 0.002 C C None 

SR 52                                

SR 163 to Kearny Villa 
Rd 

WB 3 6,000 3,983 2,572 9 15   3,992    2,587 0.665 0.431 0.001 0.003 C B None 
EB 3 6,000 2,698 3,485 2 12   2,700    3,497 0.450 0.583 0.000 0.002 B B None 

Kearny Villa Road to  
I-15 

WB 3 4,000 3,983 2,572 1 5   3,984    2,577 0.996 0.644 0.000 0.001 E C None 

EB 3 4,000 2,698 3,485 3 5   2,701    3,490 0.675 0.873 0.001 0.001 C D None 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, 

SR 52 or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Existing Peak Hour volumes from Table 3-5 are based on Year 2012 ADT volumes from PeMS. 
d. Project Phase I traffic volumes assigned based on the project trip distribution. 

LOS v/c 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 

CONTINUED IN THE NEXT PAGE 
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TABLE 8-3 

EXISTING + PROJECT PEAK HOUR FREEWAY MAINLINE OPERATIONS 
 

Freeway Segment Dir. 
# of 

Lanes a 
Hourly 
Cap b 

Existing Peak 
Hour Volume c 

Entire Project 
Traffic d 

Existing + Project 
Traffic  

V/C ∆ V/C LOS Impact 
Type 

AM PM AM PM AM PM AM PM AM PM AM PM 

Existing + Entire Project  

Interstate 15                                

SR 52 Connector to Clairemont 
Mesa Blvd 

NB 4 8,000 6,466 6,223 21 51   6,487    6,274 0.811 0.784 0.003 0.006 D C None 
SB 4 8,000 7,190 7,080 29 30   7,219    7,110 0.902 0.889 0.004 0.004 D D None 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 6,530 6,285 130 133   6,660    6,418 0.724 0.698 0.014 0.014 C C None 
SB 4 + 1 9,200 7,261 7,150 94 230   7,355    7,380 0.799 0.802 0.010 0.025 C D None 

Balboa Ave to Aero Dr NB 4 + 1 9,200 6,982 6,720 165 169   7,147    6,889 0.777 0.749 0.018 0.018 C C None 
SB 4 + 1 9,200 7,763 7,645 119 291   7,882    7,936 0.857 0.863 0.013 0.032 D D None 

SR 163                                

SR 52 Connector to Clairemont 
Mesa Blvd 

NB 4 + 1 9,200 5,078 5,621 4 10   5,082    5,631 0.552 0.612 0.000 0.001 B B None 
SB 4 + 1 9,200 5,518 5,778 6 6   5,524    5,784 0.600 0.629 0.001 0.001 B C None 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 5,911 6,543 29 30   5,940    6,573 0.646 0.714 0.003 0.003 C C None 
SB 4 + 1 9,200 6,424 6,726 21 51   6,445    6,777 0.701 0.737 0.002 0.006 C C None 

SR 52                                

SR 163 to Kearny Villa Rd WB 3 6,000 3,983 2,572 17 41   4,000    2,613 0.667 0.435 0.003 0.007 C B None 
EB 3 6,000 2,698 3,485 23 24   2,721    3,509 0.453 0.585 0.004 0.004 B B None 

Kearny Villa Road to I-15 WB 2 4,000 3,983 2,572 9 9   3,992    2,581 0.998 0.645 0.002 0.002 E C None 

EB 2 4,000 2,698 3,485 6 15   2,704    3,500 0.676 0.875 0.002 0.004 C D None 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, SR 52 

or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Existing Peak Hour volumes from Table 3-5 are based on Year 2012 ADT volumes from PeMS. 
d. Entire Project traffic volumes assigned based on the project trip distribution. 

LOS v/c 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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TABLE 8-4 
EXISTING + PROJECT RAMP METER ANALYSIS 

Location/Condition Peak 
Hour  

Demand D a 

(veh/hr/ln) 
Meter Rate b 

(R) 
(veh/hr/ln)  

Calculated (Most Restrictive) Maximum Observed f 

Excess 
Demand c E 
(veh/hr/ln) 

Delay d 
(min/ln) 

Queue e Delay 
(Min) 

Queue 

Veh/Ln Feet 

Clairemont Mesa Boulevard / SR 163 Interchange        
WB Clairemont Mesa Boulevard to NB SR 163 12% Reduction to volumes in SOV lanes due to HOV lane 1 SOV + 1 HOV  

Existing - SOV PM 481 593 0 0 0 0 0 0 
Existing - HOV PM 66 593 0 0 0 0 0 0 
Existing + Project Phase 1 - SOV PM 485 593 0 0 0 0 0 0 
Existing + Project Phase 1 - HOV PM 66 593 0 0 0 0 0 0 
Existing + Entire Project - SOV PM 490 593 0 0 0 0 0 0 
Existing + Entire Project - HOV PM 67 593 0 0 0 0 0 0 

WB Clairemont Mesa Boulevard to SB SR 163           2 SOV  
Existing PM 375 514 0 0 0 0 0 0 
Existing + Project Phase 1 PM 385 514 0 0 0 0 0 0 
Existing + Entire Project PM 400 514 0 0 0 0 0 0 

Clairemont Mesa Boulevard / I-15 Interchange        
EB Clairemont Mesa Boulevard to NB I-15            2 SOV  

Existing PM 313 238 75 19 1,875 1 7 175 
Existing + Project Phase 1 PM 322 238 84 21 2,100 1 8 200 
Existing + Entire Project PM 339 238 101 25 2,513 1 9 225 

CONTINUED IN THE NEXT PAGE  
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TABLE 8-4 (CONTINUED) 
EXISTING + PROJECT RAMP METER ANALYSIS 

Location/Condition Peak 
Hour  

Demand D a 

(veh/hr/ln) 
Meter Rate b 

(R) 
(veh/hr/ln)  

Calculated (Most Restrictive) Maximum Observed f 

Excess 
Demand c E 
(veh/hr/ln) 

Delay d 
(min/ln) 

Queue e Delay 
(Min) 

Queue 

Veh/Ln Feet 

Clairemont Mesa Boulevard / I-15 Interchange 
(Continued) 

       

EB Clairemont Mesa Boulevard to SB I-15 11% Reduction to volumes in SOV lanes due to HOV lane 2 SOV+1 HOV  
Existing - SOV PM 343 312 31 6 777 2 24 600 
Existing - HOV PM 85 312 0 0 0 0 0 0 
Existing + Project Phase 1- SOV PM 380 312 68 13 1,690 4 52 1,300 
Existing + Project Phase 1- HOV PM 94 312 0 0 0 0 0 0 
Existing + Entire Project- SOV PM 445 312 133 26 3,336 9 103 2,575 
Existing + Entire Project- HOV PM 110 312 0 0 0 0 0 0 

Balboa Avenue / I-15 Interchange        
EB Balboa Avenue to SB I-15 14% Reduction to volumes in SOV lanes due to HOV lane 2 SOV+1 HOV  

Existing- SOV PM 517 372 145 23 3,622 6 46 1,150 
Existing- HOV PM 168 372 0 0 0 0 0 0 
Existing + Project Phase 1- SOV PM 526 372 154 25 3,858 7 49 1,225 
Existing + Project Phase 1- HOV PM 171 372 0 0 0 0 0 0 
Existing + Entire Project- SOV PM 543 372 171 28 4,277 7 54 1,350 
Existing + Entire Project- HOV PM 177 372 0 0 0 0 0 0 

Footnotes: 

a. Demand “D” is the traffic that desires to enter the freeway at this on-ramp during the peak hour. 
b. Meter Rate “R” is the most restrictive rate at which the ramp meter (signal) discharges traffic on to the freeway(from Caltrans).  
c. Excess Demand “E” is the difference between the Demand and the Peak Hour Flow. 
d. Delay in minutes per lane experienced by each vehicle, calculated as the ratio of the Excess Demand and the Peak Hour Flow in one minute. 
e. Queue is calculated as 25 feet per vehicle (E)  
f. Estimated Delay and Queue based on current field observations. 
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8.1.5 ILV Operations 
Table 8-5 summarizes the Existing + Project Phase 1 ILV calculations for the freeway interchanges 
within the study area. As seen in this table, all study area interchange intersections are calculated to 
continue to operate at under or near capacity with the addition of Project Phase 1 traffic, except for 
the following: 

 Clairemont Mesa Boulevard / I–15 SB intersection - over capacity during both the AM 
and PM peak hours. 

8.2 Existing + Entire Project 
8.2.1 Intersection Analysis 
Table 8-1 summarizes the Existing + Entire Project peak hour intersection operations.  As seen in 
Table 8-1, with the addition of the Entire Project traffic, all study area intersections are calculated to 
continue to operate at LOS D or better.  The Existing + Entire Project peak hour analysis worksheets 
are included in Appendix E. 

8.2.2 Segment Operations 
Table 8-2 summarizes the Existing + Entire Project segment operations.  As seen in Table 8-2, with 
the addition of the Entire Project traffic, all segments within the study area are calculated to continue 
to operate at LOS D or better. 

8.2.3 Freeway Mainline Analysis 
Table 8-3 summarizes the Existing + Entire Project freeway mainline operations.  As seen in Table 
8-3, with the addition of the Entire Project traffic, all study area freeway segments are calculated to 
operate at LOS D or better except one.  The segment of SR 52 between Kearny Villa Road and I-15 
is calculated to continue to operate at LOS E in the WB direction.  The project has no significant 
impact since the increase in V/C ratio due to the project traffic is less than 0.005, the allowable 
increase. 

8.2.4 Freeway Ramp Meter Analysis 
Table 8-4 summarizes the Existing + Entire Project ramp meter operations.  As seen in Table 8-4, 
using the most restrictive discharge rates obtained from Caltrans, all HOV lanes operate with no 
delay or queues with the addition of the Entire Project traffic.  However, the SOV lanes at the 
following ramps have delays of 15 minutes or more: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 25 minutes with a 101-
vehicle, or a 2,513-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 26 minutes with a 133- 
vehicle, or a 3,336-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Delay of 28 minutes with a 171- vehicle, or a 4,277-
foot long queue. 
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TABLE 8-5 
EXISTING + PROJECT ILV OPERATIONS 

Intersection Peak 
Hour 

Existing Existing + Project Phase 1 Existing + Entire Project  

Operating Level  
(ILV / Hour) 

Capacity Operating Level  
(ILV / Hour) 

Capacity Operating Level 
(ILV / Hour) 

Capacity 

        
3. Clairemont Mesa Boulevard / 

SR-163 NB Ramps 
AM 1,260 Near 1,261 Near 1,263 Near 
PM 762 Under 1,020 Under 1,020 Under 

        
10. Clairemont Mesa Boulevard / 

I-15 SB Ramps 
AM 1,778 Over 1,813 Over 1,908 Over 
PM 1,712 Over 1,763 Over 1,931 Over 

        
11. Clairemont Mesa Boulevard / 

I-15 NB Ramps 
AM 1,278 Near 1,289 Near 1,359 Near 
PM 1,049 Under 1,061 Under 1,108 Under 

        
13. Ruffin Road / SR-52 WB 

Ramps 
AM 829 Under 839 Under 855 Under 
PM 1,278 Near 1,293 Near 1,319 Near 

        
14. Ruffin Road / SR-52 WB 

Ramps 
AM 695 Under 701 Under 719 Under 
PM 1,198 Under 1,205 Under 1,218 Under 

        

General Note: 
a. CAPACITY is shown as UNDER capacity, NEAR capacity or OVER capacity: 

Under Capacity = <1200 ILV/Hour 
Near Capacity = >1200 but < 1500 ILV/Hour 
Over Capacity = >1500 ILV/Hour 

b. The Clairemont Mesa Boulevard / SR-163 SB ramps intersection is not analyzed since it is not signalized. 
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Comparing the calculated values to the maximum observed existing values, with the addition of the 
Entire Project traffic, the proportionate delays and queues are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 1 minute with a 9-vehicle, or 
a 225-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 9 minutes with a 103-vehicle, 
or a 2,575-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Queue: Delay of 7 minutes with a 54-vehicle, or a 
1,350-foot long queue. 

As seen above, the resulting delays and queues due to the addition of the Entire Project traffic are 
within acceptable limits (less than 15 minutes). 

8.2.5 ILV Operations 
Table 8-5 summarizes the Existing + Entire Project ILV calculations for the freeway interchanges 
within the study area. As seen in this table, all study area interchange intersections are calculated to 
continue to operate at under or near capacity with the addition of the Entire Project traffic, except for 
the following: 

 Clairemont Mesa Boulevard / I–15 SB intersection - over capacity during both the AM and 
PM peak hours. 
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9.0 ANALYSIS OF NEAR-TERM SCENARIOS 
Existing geometry is used in the analysis of this scenario.  No network changes or intersection / 
segment improvements are assumed.   

9.1 Near-Term Without Project 
9.1.1 Intersection Analysis 
Table 9-1 summarizes the Near-Term without Project peak hour intersection operations.  As seen in 
Table 9-1, with the addition of Cumulative projects traffic, the following intersections are calculated 
to operate at LOS E: 

 Clairemont Mesa Boulevard / Ruffin Road (LOS E during the PM peak hour) 
 Ruffin Road / Balboa Avenue (LOS E during the AM and PM peak hours) 

The Near-Term without Project peak hour analysis worksheets are included in Appendix F. 

9.1.2 Segment Operations 
Table 9-2 summarizes the Near-Term without Project segment operations.  As seen in Table 9-2, 
with the addition of Cumulative projects traffic, all segments within the study area are calculated to 
continue to operate at LOS D or better except the segment of Ruffin Road between Spectrum Center 
Drive and Balboa Avenue, which is calculated to operate at LOS E. 

9.1.3 Freeway Mainline Analysis 
Table 9-3 summarizes the Existing Plus Cumulative projects freeway mainline operations.  As seen 
in Table 9-3, with the addition of Cumulative projects traffic, all study area freeway segments are 
calculated to operate at LOS D or better except one.  The segment of SR 52 between Kearny Villa 
Road and I-15 is calculated to continue to operate at LOS E in the WB direction during the AM peak 
hour. 

9.1.4 Freeway Ramp Meter Analysis 
Table 9-4 summarizes the Near-Term without Project ramp meter operations.  As seen in Table 9-4, 
using the most restrictive discharge rates obtained from Caltrans, all HOV lanes operate with no 
delay or queues with the addition of Cumulative Projects traffic.  However, the SOV lanes at the 
following ramps have delays of 15 minutes or more: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 24 minutes with a 94-vehicle, 
or a 2,350-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Delay of 37 minutes with a 227-vehicle, or a 5,686-
foot long queue. 

Comparing the calculated values to the maximum observed existing values, with the addition of 
Cumulative projects traffic, the proportionate delays and queues are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 1 minute with a 9-vehicle, or 
a 225-foot long queue. 
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 Balboa Avenue / SB I-15 On-Ramp: Delay of 10 minutes with a 72-vehicle, or a 1,800-
foot long queue. 

As seen above, based on the field observations, the estimated delays with the addition of Cumulative 
projects traffic are within acceptable limits (less than 15 minutes). 

9.1.5 ILV Operations 
Table 9-5 summarizes the Near-Term without Project ILV calculations for the freeway interchanges 
within the study area. As seen in this table, all study area interchange intersections are calculated to 
continue to operate at under or near capacity with the addition of the Entire Project traffic, except for 
the following: 

 Clairemont Mesa Boulevard / I–15 SB intersection - over capacity during both the AM and 
PM peak hours. 

The Near-Term without Project ILV analysis worksheets are included in Appendix F. 

9.2 Near-Term + Project Phase I 
9.2.1 Intersection Analysis 
Table 9-1 summarizes the Near-Term + Project Phase I peak hour intersection operations.  As seen 
in Table 9-1, with the addition of the Entire Project traffic, the following intersections are calculated 
to operate at LOS E or worse: 

 Clairemont Mesa Boulevard / Ruffin Road (LOS E during the PM peak hour) 
 Ruffin Road / Balboa Avenue (LOS E during the AM and PM peak hours) 

With the addition of Project Phase I traffic, and based on the City’s established significance criteria, 
the project does not have a significant direct impact at the above two intersections since the increase 
in delay due to project traffic is less than the allowable 2.0 seconds respectively at these intersections 
operating at LOS E.  

The Near-Term + Project Phase I peak hour analysis worksheets are included in Appendix G.  

9.2.2 Segment Operations 
Table 9-2 summarizes the Near-Term + Project Phase I segment operations.  As seen in Table 9-2, 
with the addition of the Entire Project traffic, all segments within the study area are calculated to 
operate at LOS C or better or better except the segment of Ruffin Road between Spectrum Center 
Drive and Balboa Avenue, which is calculated to operate at LOS E. 

However, the increase in V/C ratio due to the addition of project traffic is less than 0.02 on this 
segment calculated to operate at LOS E, the allowable increase in the V/C ratio.  Therefore, the 
project has no significant impact on this segment. 
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TABLE 9-1 
NEAR-TERM INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak
Hour 

Near-Term without 
Project 

Near-Term + Project 
Phase I 

∆ c 

Delay 
Impact 
Type 

Near-Term + Entire 
Project 

∆ 
Delay 

Impact 
Type 

Delaya LOSb Delay LOS Delay LOS 

             
1. Clairemont Mesa Blvd /  

Kearny Mesa Rd 
Signal AM 17.9 B 18.2 B 0.3 None 20.3 B 2.4 None 

PM 31.6 C 31.7 C 0.2 None 32.8 C 1.3 None 
                       
2. Clairemont Mesa Blvd /  

SR 163 SB Ramps 
MSSC d AM 13.6 B 14.0 B 0.4 None 14.4 B 0.8 None 

PM 11.8 B 12.7 B 0.9 None 13.0 B 1.2 None 
                       
3. Clairemont Mesa Blvd /  

SR 163 NB Ramps 
Signal AM 22.6 C 25.5 C 2.9 None 25.8 C 3.2 None 

PM 11.5 C 24.2 C 12.7 None 26.5 C 15.0 None 
                       
4. Clairemont Mesa Blvd /  

Kearny Villa Rd e 
Signal AM 42.1 D 46.0 D 3.9 None 49.1 D 7.0 None 

PM 34.7 D 39.5 D 4.8 None 43.4 D 8.7 None 
                       
5. Clairemont Mesa Blvd /  

Complex Dr e 
Signal AM 13.3 B 19.1 B 5.8 None 23.2 B 9.9 None 

PM 15.0 B 17.5 B 2.5 None 18.2 B 3.2 None 
                      
6. Clairemont Mesa Blvd /  

Overland Ave e 
Signal AM 34.2 C 48.7 D 14.5 None 53.7 D 19.5 None 

PM 38.6 D 51.0 D 12.4 None 54.3 D 15.7 None 
                       
7. Clairemont Mesa Blvd /  

Ruffin Rd e 
Signal AM 33.1 C 42.8 D 9.7 None 50.0 D 16.9 None 

PM 57.0 E 57.2 E 0.2 None 59.6 E 2.6 Direct 
                       
8. Clairemont Mesa Blvd /  

Project Access Dwy f 
Signal 

 
AM DNE DNE 13.9 B NA None 15.5 B NA None 
PM DNE DNE 14.2 B NA None 26.4 C NA None 

                       
9. Clairemont Mesa Blvd /  

Murphy Canyon Rd e 
Signal AM 15.7 B 17.3 B 1.6 None 19.2 B 3.5 None 

 PM 19.5 C 28.0 C 8.5 None 29.7 C 10.2 None 
                       
10. Clairemont Mesa Blvd /  

I-15 SB Ramps 
Signal AM 23.6 C 25.1 C 1.5 None 25.7 C 2.1 None 

 PM 23.1 C 24.8 C 1.7 None 25.1 C 2.0 None 
                   

CONTINUED IN THE NEXT PAGE 
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TABLE 9–1 (CONTINUED) 
NEAR-TERM INTERSECTION OPERATIONS 

Intersection Control 
Type 

Peak
Hour 

Near-Term without 
Project 

Near-Term + Project 
Phase I 

∆ c 

Delay 
Impact 
Type 

Near-Term + Entire 
Project 

∆ 
Delay 

Impact 
Type 

Delaya LOSb Delay LOS Delay LOS 

             
11. Clairemont Mesa Blvd /  

I-15 SB Ramps 
Signal AM 24.6 C 24.9 C 0.3 None 26.6 C 2.0 None 

PM 15.1 B 20.4 C 5.3 None 21.4 C 6.3 None 
                       
12. Lightwave Ave /  

Overland Ave 
Signal AM 20.0 C 20.3 C 0.3 None 20.3 C 0.3 None 

PM 24.2 C 24.3 C 0.1 None 24.6 C 0.4 None 
                       
13. Ruffin Rd /  

SR 52 WB Ramps 
Signal AM 20.6 C 21.8 C 1.2 None 22.4 C 1.8 None 

PM 20.8 B 23.1 C 2.3 None 24.2 C 3.4 None 
                       
14. Ruffin Rd /  

SR 52 EB Ramps 
Signal AM 15.1 B 16.9 B 1.8 None 17.3 B 2.2 None 

PM 44.9 D 47.8 D 2.9 None 47.9 D 3.0 None 
                       
15. Ruffin Rd /  

Kearny Villa Rd 
Signal AM 13.0 B 13.5 B 0.5 None 13.5 B 0.5 None 

PM 19.6 B 21.1 C 1.5 None 26.9 C 7.3 None 
                     
16. Ruffin Rd /  

Chesapeake Dr 
Signal 
  

AM 12.7 B 12.7 B 0.0 None 12.8 B 0.1 None 
PM 14.8 B 14.8 B 0.0 None 14.9 B 0.1 None 

                        
17. Ruffin Rd /  

Hazard Wy 
Signal 
  

AM 9.0 A 9.7 A 0.7 None 12.7 B 3.7 None 
PM 11.0 B 11.1 B 0.1 None 11.3 B 0.3 None 

                        
18. Ruffin Rd /  

Farnham St 
Signal 
  

AM 10.3 B 10.3 B 0.0 None 10.3 B 0.0 None 
PM 14.8 B 14.9 B 0.1 None 14.9 B 0.1 None 

                        
19. Ruffin Rd /  

Project Access Dwy f 
MSSC 
 

AM DNE DNE 9.7 A NA None 9.8 A NA None 
PM DNE DNE 9.6 A NA None 9.7 A NA None 

                        
20. Ruffin Rd /  

Ruffin Ct 
Signal AM 23.8 C 25.6 C 1.8 None 25.9 C 2.1 None 

PM 27.8 C 33.4 C 5.6 None 38.2 D 10.4 None 
             

CONTINUED IN THE NEXT PAGE 
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SIGNALIZED  UNSIGNALIZED  

Delay LOS Delay LOS 

0.0   ≤  10.0 A 0.0   ≤  10.0 A 
10.1 to  20.0 B 10.1 to  15.0 B 
20.1 to  35.0 C 15.1 to  25.0 C 
35.1 to  55.0 D 25.1 to  35.0 D 
55.1 to  80.0 E 35.1 to  50.0 E 
        ≥  80.1 F          ≥  50.1 F 

 
TABLE 9–1 (CONTINUED) 

NEAR-TERM INTERSECTION OPERATIONS 
Intersection Control 

Type 
Peak
Hour 

Near-Term without 
Project 

Near-Term + Project 
Phase I 

∆ c 

Delay 
Impact 
Type 

Near-Term + Entire 
Project 

∆ Delay Impact 
Type 

Delaya LOSb Delay LOS Delay LOS 

             
21. Ruffin Rd /  

Spectrum Center Blvd  
Signal AM 14.9 B 15.2 B 0.3 None 15.4 B 0.5 None 

PM 23.8 C 34.9 C 11.1 None 35.5 D 11.7 None 
                        
22. Ruffin Rd /  

Balboa Ave 
Signal AM 55.2 E 55.4 E 0.2 None 55.6 E 0.4 None

PM 68.1 E 68.5 E 0.4 None 73.7 E 5.6 Direct 
                        
23. Viewridge Ave /  

Balboa Ave 
Signal AM 16.9 B 18.5 B 1.6 None 19.8 B 2.9 None 

PM 39.2 D 41.6 D 2.4 None 45.8 D 6.6 None 
                      
24. Ruffin Ct /  

Project Dwy #3 f 
MSSC AM DNE DNE 11.3 B NA None 12.9 B NA None 

PM DNE DNE 12.2 B NA None 15.8 C NA None 
                        
25. Ruffin Ct /  

Project Dwy #4 f 
MSSC AM DNE DNE 10.3 B NA None 10.7 B NA None 

PM DNE DNE 10.7 B NA None 11.5 B NA None 
             

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. Increase in delay due to project traffic. 
d. MSSC – Minor Street Stop Controlled intersection. Minor street left turn / approach delay is reported. 
e. These intersections are part of a coordinated signal system 
f. The project driveways are only analyzed in the “with Project” scenarios. 

 
General Note: 

DNE – Does not exist 
NA – Not Applicable 
BOLD indicates a significant impact 
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TABLE 9–2 
NEAR-TERM STREET SEGMENT OPERATIONS 

Street Segment Classification Capacity
(LOS E) a 

Near-Term Without 
Project 

Near-Term with Project 
Phase I 

∆ 
V/C 

Impact 
Type 

Near-Term with Entire 
Project 

∆ 
V/C 

Impact 
Type 

ADT b LOS c V/C d ADT LOS V/C ADT LOS V/C 

                                
Clairemont Mesa Boulevard                               

SR 163 NB Ramps to Kearny Villa Rd 6-lane Prime    60,000  42,060  C  0.701 42,530  C  0.709 0.008  None  43,130 C 0.719 0.018  None  
Kearny Villa Rd to Complex Dr 6-lane Major   50,000  31,130  C  0.623 31,600  C  0.632 0.009  None  32,200 C 0.644 0.021  None  
Kearny Villa Rd to Overland Ave 6-lane Major   50,000  33,930  C  0.679 34,400  C  0.688 0.009  None  35,000 C 0.700 0.021  None  
Overland Ave to Ruffin Rd 6-lane Major   50,000  27,870  B  0.557 29,190  C  0.584 0.027  None  30,210 C 0.604 0.047  None  
Ruffin Rd to Project Access Dwy 5-lane Major   45,000  29,200  C  0.649 30,520  C  0.678 0.029  None  31,540 C 0.701 0.053  None  
Project Access Dwy to Murphy Cnyn Rd 5-lane Major   45,000  28,850  C  0.641 34,650  C  0.770 0.129  None  39,110 C 0.869 0.229  None  
Murphy Canyon Rd to I-15 6-lane Major   50,000  25,220  B  0.504 27,270  B  0.545 0.041  None  29,930  D 0.599 0.095  None  

                                

Lightwave Avenue                               
Overland Ave to Ruffin Rd 4-Lane Col   30,000  10,870  A  0.362 11,010  A  0.367 0.005  None  11,200  A  0.373 0.011  None  

                                

Ruffin Court                               
Ruffin Rd to Project Dwy 2-Lane Col   15,000  3,680  A  0.245 5,510  B  0.367 0.122  None  5,170  B  0.345 0.100  None  

                                

Balboa Avenue                               
Ponderosa Ave to Ruffin Rd 4-Lane Major   40,000  24,100  C  0.603 24,170  C  0.604 0.001  None  24,270  C  0.607 0.004  None  
Ruffin Rd to Viewridge Ave 6-Lane Prime   60,000  30,040  B  0.501 30,180  B  0.503 0.002  None  30,370  B  0.506 0.005  None  
Viewridge Ave to I-15 6-Lane Prime   60,000  37,980  C  0.633 38,410  C  0.640 0.007  None  38,970  C  0.650 0.017  None  

                                

Viewridge Avenue       		     		         		       
South of Ruffin Ct 2-Lane Col   15,000  4,230  A  0.282 4,520  A  0.301 0.019  None  4,890  A  0.326 0.044  None  
North of Balboa Ave 2-Lane Col   15,000  6,430  B  0.429 6,720  B  0.448 0.019  None  7,090  C  0.473 0.044  None  

                                

CONTINUED IN THE NEXT PAGE 
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TABLE 9–2 (CONTINUED) 
NEAR-TERM STREET SEGMENT OPERATIONS 

Street Segment Classification Capacity
(LOS E) a 

Near-Term without 
Project 

Near-Term with Project 
Phase I 

∆ 
V/C 

Impact 
Type 

Near-Term with Entire 
Project 

∆ 
V/C 

Impact 
Type 

ADT b LOS c V/C d ADT LOS V/C ADT LOS V/C 

                                
Ruffin Road                             

SR 52 to Kearny Villa Rd 4-Lane Major   40,000  23,610  C  0.590 24,000   C  0.600 0.010 None  24,520  D  0.613 0.023 None  
Kearny Villa Rd to Chesapeake Dr 4-Ln Col   30,000  19,050  C  0.635 19,440   C  0.648 0.013 None  19,960  C  0.665 0.030 None  
Chesapeake Dr to Hazard Wy 4-Ln Col   30,000  19,390  C  0.646 19,780   C  0.659 0.013 None  20,300  D  0.677 0.031 None  
Hazard Wy to Farnham St 4-Ln Col   30,000  19,280  C  0.643 19,670   C  0.656 0.013 None  20,190  D  0.673 0.030 None  
Farnham St to Clairemont Mesa Blvd  4-Ln Col   30,000  21,870  D  0.729 22,260   D  0.742 0.013 None  22,780  D  0.759 0.030 None  
Clairemont Mesa Blvd to Project Dwy 4-Ln Col   30,000  18,690  C  0.623 20,420   D  0.681 0.058 None  21,750  D  0.725 0.102 None  
Project Dwy to Ruffin Ct 4-Ln Col   30,000  19,430  C  0.648 21,160   D  0.705 0.057 None  22,490  D  0.750 0.102 None  
Ruffin Crt to Spectrum Ctr Blvd 4-Ln Col   30,000  19,230  C  0.641 19,480   C  0.649 0.008 None  19,810  C  0.660 0.019 None  
Spectrum Ctr Blvd to Balboa Ave 4-Ln Col   30,000  25,040  E  0.835 25,290   E  0.843 0.008 None  25,620  E  0.854 0.019 None  

                                

Footnotes: 

a. Capacities based on City of San Diego Roadway Capacity Table. 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity. 
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TABLE 9–3 
NEAR-TERM FREEWAY MAINLINE SEGMENT OPERATIONS 

NEAR-TERM WITHOUT PROJECT 
Freeway Segment Dir. # of 

Lanes a 
Hourly 

Capacity b 
Existing c Cumulative 

Projects Traffic d 
Near-Term 

Traffic Without 
Project  

V/C f LOS 

AM PM AM PM AM PM AM PM AM PM 

Interstate 15                           

SR 52 Connector to Clairemont 
Mesa Blvd 

NB 4 8,000 6,466 6,223 8 38 6,474 6,261 0.809 0.783 D C 
SB 4 8,000 7,190 7,080 0 0 7,190 7,080 0.899 0.885 D D 

Clairemont Mesa Blvd to Balboa 
Ave 

NB 4 + 1 9,200 6,530 6,285 124 59 6,654 6,344 0.723 0.690 C C 
SB 4 + 1 9,200 7,261 7,150 0 0 7,261 7,150 0.789 0.777 C C 

Balboa Ave to Aero Dr NB 4 + 1 9,200 6,982 6,720 316 154 7,298 6,874 0.793 0.747 C C 
SB 4 + 1 9,200 7,763 7,645 40 180 7,803 7,825 0.848 0.850 D D 

SR 163                 
SR 52 Connector to Clairemont 
Mesa Blvd 

NB 4 + 1 9,200 5,078 5,621 35 133 5,113 5,754 0.556 0.625 B C 
SB 4 + 1 9,200 5,518 5,778 240 147 5,758 5,925 0.626 0.644 C C 

Clairemont Mesa Blvd to Balboa 
Ave 

NB 4 + 1 9,200 5,911 6,543 210 107 6,121 6,650 0.665 0.723 C C 
SB 4 + 1 9,200 6,424 6,726 47 268 6,471 6,994 0.703 0.760 C C 

SR 52                 

SR 163 to Kearny Villa Rd WB 3 6,000 3,983 2,572 9 108 3,992 2,680 0.665 0.447 C B 
EB 3 6,000 2,698 3,485 106 38 2,804 3,523 0.467 0.587 B B 

Kearny Villa Rd to I-15 WB 2 4,000 3,983 2,572 0 11 3,983 2,583 0.996 0.646 E C 
EB 2 4,000 2,698 3,485 0 0 2,698 3,485 0.674 0.871 C D 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of 

I-15, SR 52 or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Existing Peak Hour volumes from Table 3-5. 
d. Cumulative projects traffic volumes. 

  
LOS v/c 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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TABLE 9-3 (CONTINUED) 
NEAR-TERM PEAK HOUR FREEWAY MAINLINE OPERATIONS 

NEAR-TERM + PROJECT PHASE I 

Freeway Segment Dir. 
# of 

Lanes a 
Hourly 
Cap b 

Near-Term 
without Project 

Traffic c 

Project Phase 
I d 

Near-Term with 
Project Phase I  

V/C ∆ V/C LOS Impact 
Type 

AM PM AM PM AM PM AM PM AM PM AM PM 

Interstate 15                                

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 8,000 6,474 6,261 11 18 6,485  6,279  0.811 0.785 0.001 0.002 D C None 
SB 4 8,000 7,190 7,080 3 16 7,193  7,096  0.899 0.887 0.000 0.002 D D None 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 6,654 6,344 11 70 6,665  6,414  0.724 0.697 0.001 0.008 C C None 
SB 4 + 1 9,200 7,261 7,150 51 82 7,312  7,232  0.795 0.786 0.006 0.009 C C None 

Balboa Ave to Aero Dr NB 4 + 1 9,200 7,298 6,874 14 88 7,312  6,962  0.795 0.757 0.002 0.010 C C None 

SB 4 + 1 9,200 7,803 7,825 65 104 7,868  7,929  0.855 0.862 0.007 0.011 D D None 

SR 163                                

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 + 1 9,200 5,113 5,754 2 4 5,115  5,758  0.556 0.626 0.000 0.000 B C None 
SB 4 + 1 9,200 5,758 5,925 1 3 5,759  5,928  0.626 0.644 0.000 0.000 C C None 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 6,121 6,650 2 16 6,123  6,666  0.666 0.725 0.000 0.002 C C None 

SB 4 + 1 9,200 6,471 6,994 12 18 6,483  7,012  0.705 0.762 0.001 0.002 C C None 

SR 52                                

SR 163 to Kearny Villa Rd WB 3 6,000 3,992 2,680 10 15 4,002  2,695  0.667 0.449 0.002 0.003 C B None 
EB 3 6,000 2,804 3,523 2 12 2,806  3,535  0.468 0.589 0.000 0.002 B B None 

Kearny Villa Rd to I-15 WB 2 4,000 3,983 2,583 1 5 3,984  2,588  0.996 0.647 0.000 0.001 E C None 

EB 2 4,000 2,698 3,485 3 5 2,701  3,490  0.675 0.873 0.001 0.001 C D None 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, SR 52 

or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Existing Peak Hour volumes from Table 3-5. 
d. Project Phase I traffic volumes. 

LOS v/c 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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TABLE 9-3 (CONTINUED) 
NEAR-TERM PEAK HOUR FREEWAY MAINLINE OPERATIONS 

NEAR-TERM + ENTIRE PROJECT 
Freeway Segment Dir. # of 

Lanes a 
Hourly 
Cap b 

Near-Term 
without Project 

Traffic c 

Entire Project 
Traffic d 

Near-Term with 
Entire Project 

V/C ∆ V/C LOS Impact 
Type 

AM PM AM PM AM PM AM PM AM PM AM PM 

Interstate 15                               

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 8,000 6,474 6,261 21 51 6,495  6,312 0.812 0.789 0.003 0.006 D C None 
SB 4 8,000 7,190 7,080 29 30 7,219  7,110 0.902 0.889 0.004 0.004 D D None 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 6,654 6,344 130 133 6,784  6,477 0.737 0.704 0.014 0.014 C C None 
SB 4 + 1 9,200 7,261 7,150 94 230 7,355  7,380 0.799 0.802 0.010 0.025 C D None 

Balboa Ave to Aero Dr NB 4 + 1 9,200 7,298 6,874 165 169 7,463  7,043 0.811 0.765 0.018 0.018 D C None 

SB 4 + 1 9,200 7,803 7,825 119 291 7,922  8,116 0.861 0.882 0.013 0.032 D D None 

SR 163                                

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 + 1 9,200 5,113 5,754 4 10 5,117  5,764 0.556 0.626 0.000 0.001 B C None 
SB 4 + 1 9,200 5,758 5,925 5 6 5,763  5,931 0.626 0.645 0.001 0.001 C C None 

Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 6,121 6,650 25 30 6,146  6,680 0.668 0.726 0.003 0.003 C C None 

SB 4 + 1 9,200 6,471 6,994 20 51 6,491  7,045 0.706 0.766 0.002 0.006 C C None 

SR 52                                

SR 163 to Kearny Villa Rd WB 3 6,000 3,992 2,680 16 41 4,008  2,721 0.668 0.453 0.003 0.007 C B None 
EB 3 6,000 2,804 3,523 20 24  2,824  3,547 0.471 0.591 0.003 0.004 B B None 

Kearny Villa Rd to I-15 WB 2 4,000 3,983 2,583 8 9 3,991  2,592 0.998 0.648 0.002 0.002 E C None 

EB 2 4,000 2,698 3,485 6 15 2,704  3,500 0.676 0.875 0.002 0.004 C D None 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, SR 

52 or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Existing Peak Hour volumes from Table 3-5. 
d. Entire Project traffic volumes. 

LOS v/c 
A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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TABLE 9-4 
NEAR-TERM RAMP METER ANALYSIS 

Location/Condition Peak 
Hour  

Demand D a 

(veh/hr/ln) 
Meter Rate b 

(R) 
(veh/hr/ln)  

Calculated (Most Restrictive) Maximum Observed g 

Excess 
Demand d E 
(veh/hr/ln) 

Delay e 
(min/ln) 

Queue f Delay 
(Min) 

Queue 

Veh/Ln Feet 

Clairemont Mesa Boulevard / SR 163 Interchange       
WB Clairemont Mesa Boulevard to NB SR 163    12% Reduction to volumes in SOV lanes due to HOV 

lane 
1 SOV + 1 HOV  

Existing - SOV PM 481 593 0 0 0 0 0 0 
Existing - HOV PM 66 593 0 0 0 0 0 0 
Near-Term Without Project - SOV PM 598 593 5 1 135 0 0 0 
Near-Term Without Project - HOV PM 82 593 0 0 0 0 0 0 
Near-Term + Project Phase I - SOV PM 602 593 9 1 223 0 0 0 
Near-Term + Project Phase I - HOV PM 82 593 0 0 0 0 0 0 
Near-Term + Entire Project - SOV PM 607 593 14 1 355 0 0 0 
Near-Term + Entire Project - HOV PM 83 593 0 0 0 0 0 0 

WB Clairemont Mesa Boulevard to SB SR 163            2 SOV   
Existing PM 375 514 0 0 0 0 0 0 
Near-Term Without Project PM 458 514 0 0 0 0 0 0 
Near-Term + Project Phase I PM 458 514 0 0 0 0 0 0 
Near-Term + Entire Project PM 481 514 0 0 0 0 0 0 

Clairemont Mesa Boulevard / I-15 Interchange       
EB Clairemont Mesa Boulevard to NB I-15             2 SOV   

Existing PM 313 238 75 19 1,875 1 7 175 
Near-Term Without Project PM 332 238 94 24 2,350 1 9 225 
Near-Term + Project Phase I PM 332 238 94 24 2,350 1 9 225 
Near-Term + Entire Project PM 358 238 120 30 2,988 1 11 275 
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TABLE 9-4 (CONTINUED) 
NEAR-TERM RAMP METER ANALYSIS 

Location/Condition Peak 
Hour  

Demand D a 

(veh/hr/ln) 
Meter Rate b 

(R) 
(veh/hr/ln)  

Calculated (Most Restrictive) Maximum Observed f 

Excess 
Demand c E 
(veh/hr/ln) 

Delay d 
(min/ln) 

Queue e Delay 
(Min) 

Queue 

Veh/Ln Feet 

EB Clairemont Mesa Boulevard to SB I-15    11% Reduction to volumes in SOV lanes due to HOV 
lane 

2 SOV + 1 HOV  

Existing - SOV PM 343 312 31 6 777 2 24 600 
Existing - HOV PM 85 312 0 0 0 0 0 0 
Near-Term Without Project - SOV PM 343 312 31 6 777 2 24 600 
Near-Term Without Project - HOV PM 85 312 0 0 0 0 0 0 
Near-Term + Project Phase I - SOV PM 380 312 68 13 1,690 4 52 1,300 
Near-Term + Project Phase I - HOV PM 94 312 0 0 0 0 0 0 
Near-Term + Entire Project - SOV PM 445 312 133 26 3,336 9 103 2,575 
Near-Term + Entire Project - HOV PM 110 312 0 0 0 0 0 0 

Balboa Avenue / I-15 Interchange        
EB Balboa Avenue to SB I-15    14% Reduction to volumes in SOV lanes due to HOV 

lane 
2 SOV + 1 HOV  

Existing - SOV PM 517 372 145 23 3,622 6 46 1,150 
Existing - HOV PM 168 372 0 0 0 0 0 0 
Near-Term Without Project - SOV PM 599 372 227 37 5,686 10 72 1,800 
Near-Term Without Project - HOV PM 195 372 0 0 0 0 0 0 
Near-Term + Project Phase I – SOV PM 609 372 237 38 5,922 10 75 1,875 
Near-Term + Project Phase I - HOV PM 198 372 0 0 0 0 0 0 
Near-Term + Entire Project - SOV PM 626 372 254 41 6,341 11 81 2,025 
Near-Term + Entire Project - HOV PM 204 372 0 0 0 0 0 0 

Footnotes: 

a. Demand “D” is the traffic that desires to enter the freeway at this on-ramp during the peak hour. 
b. Meter Rate “R” is the most restrictive rate at which the ramp meter (signal) discharges traffic on to the freeway (obtained from Caltrans).  
c. Excess Demand “E” is the difference between the Demand and the Peak Hour Flow. 
d. Delay in minutes per lane experienced by each vehicle, calculated as the ratio of the Excess Demand and the Peak Hour Flow in one minute. 
e. Queue is calculated as 25 feet per vehicle (E) 
f. Estimated Delay and Queue based on current field observations. 
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TABLE 9-5 
NEAR-TERM ILV OPERATIONS 

Intersection Peak 
Hour 

Near-Term Without Project Near-Term + Project Phase 1 Near-Term + Entire Project  

Operating Level  
(ILV / Hour) 

Capacity Operating Level  
(ILV / Hour) 

Capacity Operating Level  
(ILV / Hour) 

Capacity 

        
3. Clairemont Mesa Boulevard / 

SR-163 NB Ramps 
AM 1,396 Near 1,396 Near 1,399 Near 
PM 1,020 Under 1,020 Under 1,020 Under 

        
10. Clairemont Mesa Boulevard / 

I-15 SB Ramps 
AM 1,856 Over 1,868 Over 1,982 Over 
PM 1,731 Over 1,769 Over 1,931 Over 

        
11. Clairemont Mesa Boulevard / 

I-15 NB Ramps 
AM 1,371 Near 1,382 Near 1,452 Near 
PM 1,070 Under 1,107 Under 1,159 Under 

        
13. Ruffin Road / SR-52 WB 

Ramps 
AM 935 Under 945 Under 961 Under 
PM 1,440 Near 1,455 Near 1,481 Near 

        
14. Ruffin Road / SR-52 EB 

Ramps 
AM 812 Under 817 Under 835 Under 
PM 1,304 Under 1,312 Under 1,325 Near 

        

General Note: 
a. CAPACITY is shown as UNDER capacity, NEAR capacity or OVER capacity: 

Under Capacity = <1200 ILV/Hour 
Near Capacity = >1200 but < 1500 ILV/Hour 
Over Capacity = >1500 ILV/Hour 

b. The Clairemont Mesa Boulevard / SR-163 SB ramps intersection is not analyzed since it is not signalized. 
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9.2.3 Freeway Mainline Analysis 
Table 9-3 summarizes the Near-Term + Project Phase I freeway mainline operations.  As seen in 
Table 9-3, with the addition of the Entire Project traffic, all study area freeway segments are 
calculated to operate at LOS D or better except one.  The segment of SR 52 between Kearny Villa 
Road and I-15 is calculated to continue to operate at LOS E in the WB direction during the AM peak 
hour.  However, since the increase in the V/C ratio due to the project traffic is 0.003, less than 
allowable 0.005, the project does not have a significance direct impact. 

9.2.4 Freeway Ramp Meter Analysis 
Table 9-4 summarizes the Near-Term + Project Phase I ramp meter operations.  As seen in Table 9-
4, using the most restrictive discharge rates obtained from Caltrans, all HOV lanes operate with no 
delay or queues with the addition of Cumulative Projects traffic with the addition of the Project 
Phase I traffic.  However, the SOV lanes at the following ramps have delays of 15 minutes or more. 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 24 minutes with a 94-vehicle, 
or a 2,350-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Delay of 38 minutes with a 237-vehicle, or a 5,922-
foot long queue. 

Comparing the calculated values to the maximum observed existing values, with the addition of the 
Project Phase I traffic, the proportionate delays and queues are estimated to be: 

The actual delays and queues based on the existing observations are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 1 minute with a 9-vehicle, or 
a 225-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Queue – Delay of 10 minutes with a 75-vehicle, or a 
1,875-foot long queue. 

As seen above, based on the field observations, the estimated delays with the addition of Project 
Phase I traffic are within acceptable limits (less than 15 minutes).   

9.2.5 ILV Operations 
Table 9-5 summarizes the Near-Term with Project Phase 1 ILV calculations for the freeway 
interchanges within the study area. As seen in this table, all study area interchange intersections are 
calculated to continue to operate at under or near capacity with the addition of the Entire Project 
traffic, except for the following: 

 Clairemont Mesa Boulevard / I–15 SB intersection - over capacity during both the AM and 
PM peak hours. 

The Near-Term + Project Phase I ILV analysis worksheets are included in Appendix G.  
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9.3 Near-Term + Entire Project 
9.3.1 Intersection Analysis 
Table 9-1 summarizes the Near-Term + Entire Project peak hour intersection operations.  As seen in 
Table 9-1, with the addition of the Entire Project traffic, the following intersections are calculated to 
operate at LOS E or worse: 

 Clairemont Mesa Boulevard / Ruffin Road (LOS E during the PM peak hour) 
 Ruffin Road / Balboa Avenue (LOS E during the AM and PM peak hour) 

Based on the City’s established significance criteria, the project has significant direct impacts at the 
above two intersections.  

The Near-Term + Entire Project peak hour analysis worksheets are included in Appendix H. 

9.3.2 Segment Operations 
Table 9-2 summarizes the Near-Term + Entire Project segment operations.  As seen in Table 9-2, 
with the addition of the Entire Project traffic, all segments within the study area are calculated to 
operate at LOS C or better except the segment of Ruffin Road between Spectrum Center Drive and 
Balboa Avenue, which is calculated to operate at LOS E. 

However, the increase in V/C ratio due to the addition of project traffic is less than 0.02 on this 
segment calculated to operate at LOS E, the allowable increase in the V/C ratio.  Therefore, the 
project has no significant impact on this segment. 

9.3.3 Freeway Mainline Analysis 
Table 9-3 summarizes the Near-Term + Entire Project freeway mainline operations.  As seen in 
Table 9-3, with the addition of the Entire Project traffic, all study area freeway segments are 
calculated to operate at LOS D or better except one.  The segment of SR 52 between Kearny Villa 
Road and I-15 is calculated to continue to operate at LOS E in the WB direction during the AM peak 
hour.  However, since the increase in the V/C ratio due to the project traffic is 0.003, less than 
allowable 0.005, the project does not have a significance direct impact. 

9.3.4 Freeway Ramp Meter Analysis 
Table 9-4 summarizes the Near-Term + Entire Project ramp meter operations.  As seen in Table 9-4, 
using the most restrictive discharge rates obtained from Caltrans, all HOV lanes operate with no 
delay or queues with the addition of Cumulative Projects traffic with the addition of the Entire 
Project traffic.  However, the SOV lanes at the following ramps have delays of 15 minutes or more. 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 30 minutes with a 120-
vehicle, or a 2988-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 26 minutes with a 133-
vehicle, or a 3,336-foot long queue. 
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 Balboa Avenue / SB I-15 On-Ramp: Delay of 41 minutes with a 254-vehicle, or a 6,341-
foot long queue. 

Comparing the calculated values to the maximum observed existing values, with the addition of the 
Entire Project traffic, the proportionate delays and queues are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 1 minute with a 11-vehicle, or 
a 275-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 9 minutes with a 103-vehicle, 
or a 2,575-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Queue: Delay of 11 minutes with a 81-vehicle, or a 
2,025-foot long queue. 

As seen above, based on the field observations, the estimated delays with the addition of the Entire 
Project traffic are within acceptable limits (less than 15 minutes).   

9.3.5 ILV Operations 
Table 9-5 summarizes the Near-Term with Entire Project ILV calculations for the freeway 
interchanges within the study area. As seen in this table, all study area interchange intersections are 
calculated to continue to operate at under or near capacity with the addition of the Entire Project 
traffic, except for the following: 

 Clairemont Mesa Boulevard / I–15 SB intersection - over capacity during both the AM and 
PM peak hours. 

The Near-Term + Entire Project ILV analysis worksheets are included in Appendix H.  
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10.0 ANALYSIS OF LONG-TERM SCENARIOS 
10.1 Year 2035 Forecasted Volumes 
A review of the SANDAG Year 2035 Series 12 volumes revealed that trips generated by the subject 
Traffic Analysis Zone (TAZ) within which the project site is located per the Year 2035 SANDAG 
plot included land uses with a substantial amount of traffic from the project site.  In order to 
determine the “without project” volumes, this additional number of trips was first distributed and 
assigned to the surrounding street network using the project trip distribution (Figure 8-1).  These 
volumes were then removed from the Year 2035 volumes to obtain the Year 2035 “without” project 
traffic volumes.   

The SANDAG model outputs daily segment and peak hour volumes.  However, the SANDAG 
model output is not as accurate in determining peak hour intersection turn movements.  Therefore, 
Year 2035 peak hour turning movement volumes were estimated using a template in EXCEL 
developed by LLG to determine peak hour traffic at an intersection from future (adjusted Year 2035) 
ADT volumes using the relationship between existing peak hour turn movements and the existing 
ADT volumes.  This same relationship can be assumed to generally continue in the future. For 
example, if the segment ADT on the roadway is forecast to double by the Year 2035, it is reasonable 
to assume that the peak hour intersection turning movement volumes will generally double.  

The project traffic was added to the adjusted Year 2035 without project traffic volumes to obtain 
Year 2035 + Project traffic volumes. 

Figure 10-1 depicts the Year 2035 Without Project traffic volumes, while Figure 10-2 depicts the 
Year 2035 With Project traffic volumes. Appendix I contains the Year 2035 without project volume 
plot for the Study Area and the Map showing the Traffic Analysis Zones (TAZ). 

10.2 Network Changes  
The project will install a third eastbound through lane on Clairemont Mesa Boulevard between 
Ruffin Road and Murphy Canyon Road on project opening day (Year 2017).  It is therefore assumed 
that the segment of Clairemont Mesa Boulevard between Ruffin Road and Murphy Canyon Road 
will be a 6-lane Major Road. 

10.3 Year 2035 Without Project 
10.3.1 Intersection Analysis 
Table 10-1 summarizes the Year 2035 peak hour intersection operations.  As seen in Table 10-1, the 
following intersections are calculated to operate at LOS E or worse in the year 2035 without Project 
scenario: 

 Clairemont Mesa Boulevard / Ruffin Road (LOS E during the PM peak hour). 
 Balboa Avenue / Ruffin Road (LOS E during the PM peak hour). 

 
The Year 2035 without Project peak hour analysis worksheets are included in Appendix J. 
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10.3.2 Segment Operations 
Table 10-2 summarizes the Year 2035 segment operations.  As seen in Table 10-2, the following 
segments are calculated to operate at LOS E or worse in the year 2035 without Project scenario: 

 Viewridge Avenue: North of Balboa Avenue (LOS F) 
 Balboa Avenue: Ponderosa Avenue to Ruffin Road (LOS E) 

10.3.3 Freeway Mainline Analysis 
Table 10-3 summarizes the Year 2035 freeway mainline operations.  As seen in Table 10-3, all study 
area freeway segments are calculated to operate at LOS D or better except the following in the year 
2035 without Project scenario: 

 I-15: Clairemont Mesa Boulevard to Balboa Avenue (SB - LOS F(0) in the AM and LOS 
E in the PM Peak hour) 

 I-15: Balboa Avenue to Aero Drive (NB - LOS E in the AM and PM peak hours and SB - 
LOS F(0) in the AM and PM Peak hours) 

 SR 52: Kearny Villa Road to I-15 (WB - LOS E in the AM peak hour and EB LOS E in 
the AM and LOS F(1) in the PM peak hour) 
 

10.3.4 Freeway Ramp Meter Analysis 
Table 10-4 summarizes the Year 2035 Without project ramp meter operations.  As seen in Table 10-
4, with the addition of the Entire Project traffic, using the most restrictive discharge rates obtained 
from Caltrans, the results show: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 65 minutes with a 257-
vehicle, or a 6,425-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 38 minutes with a 195-
vehicle, or a 4,883-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Delay of 55 minutes with a 339-vehicle, or a 8,481-
foot long queue. 

Comparing the calculated values to the maximum observed existing values, the proportionate delays 
and queues for the Year 2035 without project traffic are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 3 minutes with a 24-vehicle, 
or a 600-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 25 minutes with a 299-
vehicle, or a 7,475-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Queue: Delay of 15 minutes with a 112-vehicle, or a 
2,800-foot long queue. 
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TABLE 10-1 

LONG-TERM INTERSECTION OPERATIONS 

Intersection 
Control

Type 
Peak
Hour 

Year 2035 Without 
Project 

Year 2035 With 
Project ∆ c Delay 

Impact 
Type 

Delaya LOSb Delay LOS 

         
1. Clairemont Mesa Blvd / 

Kearny Mesa Rd 
Signal AM 20.5 C 20.7 C 0.2 None 

PM 34.6 C 34.9 D 0.3 None 
               
2. Clairemont Mesa Blvd /  

SR 163 SB Ramps 
MSSC d AM 14.0 B 15.1 B 1.1 None 

PM 10.5 B 11.4 C 0.9 None 
               
3. Clairemont Mesa Blvd /  

SR 163 NB Ramps 
Signal AM 25.6 C 26.2 C 0.6 None 

PM 19.1 B 20.9 B 1.8 None 
               
4. Clairemont Mesa Blvd / 

Kearny Villa Rd e 
Signal AM 25.9 C 27.0 C 1.1 None 

PM 42.2 D 44.8 D 2.6 None 
               
5. Clairemont Mesa Blvd / 

Complex Dr e 
Signal AM 19.8 B 20.6 C 0.8 None 

PM 16.8 B 18.9 B 2.1 None 
               
6. Clairemont Mesa Blvd / 

Overland Ave e 
Signal AM 50.8 D 52.3 D 1.5 None

PM 52.1 D 53.5 D 1.4 None
               
7. Clairemont Mesa Blvd /  

Ruffin Rd e 
Signal AM 46.7 D 50.6 D 3.9 None 

PM 61.6 E 65.1 E 3.5 Cumulative 
               
8. Clairemont Mesa Blvd / 

Project Access Dwy f 
Signal 

 
AM DNE DNE 16.3 B NA None 
PM DNE DNE 21.6 C NA None 

               
9. Clairemont Mesa Blvd / 

Murphy Canyon Rd e 
Signal AM 30.2 C 32.9 B 2.7 None 

 PM 46.8 D 58.4 E 11.6 Cumulative 
               
10. Clairemont Mesa Blvd /  

I-15 SB Ramps 
Signal AM 28.6 C 29.7 C 1.1 None 

 PM 28.7 C 29.0 C 0.3 None 
               
11. Clairemont Mesa Blvd /  

I-15 SB Ramps 
Signal AM 31.8 C 39.2 D 7.4 None 

PM 19.9 B 22.0 C 2.1 None 
               
12. Lightwave Ave / Overland 

Ave 
Signal AM 23.5 C 23.6 C 0.1 None 

PM 28.1 C 28.6 C 0.5 None 
               
13. Ruffin Rd / SR 52 WB Ramps Signal AM 22.3 C 23.1 C 0.8 None 

PM 29.7 C 30.4 C 0.7 None 
               
14. Ruffin Rd / SR 52 EB Ramps Signal AM 16.5 B 17.1 B 0.6 None 

PM 52.4 D 54.4 D 2.0 None 
         

CONTINUED IN THE NEXT PAGE 
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SIGNALIZED  
 

UNSIGNALIZED  

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 
10.1 to  20.0 B  10.1 to  15.0 B 
20.1 to  35.0 C  15.1 to  25.0 C 
35.1 to  55.0 D  25.1 to  35.0 D 
55.1 to  80.0 E  35.1 to  50.0 E 
        ≥  80.1 F           ≥  50.1 F 

TABLE 10–1 (CONTINUED) 
LONG-TERM INTERSECTION OPERATIONS 

Intersection 
Control

Type 
Peak
Hour 

Year 2035 Without 
Project 

Year 2035 With 
Project ∆ Delay 

Impact 
Type 

Delaya LOSb Delay LOS 

               
15. Ruffin Rd / Kearny Villa Rd Signal AM 15.5 B 15.7 B 0.2 None 

PM 24.0 C 25.6 C 1.6 None 
              
16. Ruffin Rd / Chesapeake Dr Signal AM 16.1 B 17.5 B 1.4 None 

PM 25.5 C 26.6 B 1.1 None 
               
17. Ruffin Rd / Hazard Wy Signal AM 9.7 A 10.5 A 0.8 None 

 PM 16.1 B 17.5 B 1.4 None 
               
18. Ruffin Rd / Farnham St Signal AM 11.4 B 11.5 B 0.1 None 

 PM 23.0 C 23.6 C 0.6 None 
               
19. Ruffin Rd / Project Access 

Dwy f 
Signal AM DNE DNE 9.9 B NA None 

 PM DNE DNE 10.1 A NA None 
               
20. Ruffin Rd / Ruffin Ct Signal AM 25.6 C 29.1 C 3.5 None 

 PM 31.2 C 44.9 D 13.7 None 
               
21. Ruffin Rd / Spectrum Center 

Blvd  
Signal AM 19.0 B 19.0 B 0.0 None 

 PM 38.3 D 38.3 D 0.0 None 
               
22. Ruffin Rd / Balboa Ave Signal AM 58.8 E 60.4 E 1.6 None 

PM 60.8 E 66.4 E 5.6 Cumulative 
               
23. Viewridge Ave / Balboa Ave Signal AM 30.4 C 33.1 C 2.7 None 

PM 52.8 D 57.9 E 5.1 Cumulative 
               
24. Ruffin Ct / Project Dwy #3 f MSSC AM DNE DNE 14.0 B NA None 

PM DNE DNE 21.2 C NA None 
               
25. Ruffin Ct / Project Dwy #4 f MSSC AM DNE DNE 12.9 B NA None 

PM DNE DNE 14.6 B NA None 
         

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service. 
c. Increase in delay due to project traffic.  
d. MSSC – Minor Street Stop Controlled intersection. Minor street left turn 

delay is reported. 
e. These intersections are part of a coordinated signal system 
f. The project driveways are only analyzed in the “with Project” scenarios. 

General Note: 

DNE – Does not exist. 
Bold indicates a significant impact.
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TABLE 10–2 
LONG-TERM STREET SEGMENT OPERATIONS 

Street Segment Classification 
Capacity
(LOS E) a 

Year 2035 Without Project Year 2035 With Project ∆ e 

V/C 
Impact 
Type ADT b LOS c V/C d ADT LOS V/C 

                      
Clairemont Mesa Boulevard                     

SR 163 NB Ramps to Kearny Villa Rd 6-ln Prime 60,000  34,000   B  0.567  35,070   C   0.585  0.018  None  
Kearny Villa Rd to Complex Dr 6-ln Major 50,000  29,100   C  0.582  30,170   C   0.603  0.021  None  
Kearny Villa Rd to Overland Ave 6-ln Major 50,000  28,200   C  0.564  29,270   C   0.585  0.021  None  
Overland Ave to Ruffin Rd 6-ln Major 50,000  26,200   B  0.524  28,540   C   0.571  0.047  None  
Ruffin Rd to Project Access Dwy 6-ln Major 50,000  28,100   C  0.562  30,440   C   0.609  0.047  None  
Project Access Dwy to Murphy Cnyn Rd 6-ln Major 50,000  32,500   C  0.650  42,760   D   0.855  0.205  None  
Murphy Canyon Rd to I-15 6-ln Major 50,000  37,100   C  0.742  41,810   D   0.836  0.094  None  

      		 		 		 		 		       

Lightwave Avenue     		 		 		   		       
Overland Ave to Ruffin Rd 4-Lane Col  30,000  15,200   C  0.507  15,530   C   0.518  0.011  None  

      		 		 		   		       

Ruffin Court     		 		 		   		       
Ruffin Rd to Project Dwy 2-Lane Col 15,000  3,400   A  0.227  6,640   B   0.443  0.216  None  

      		 		 		   		       

Balboa Avenue                     
Ponderosa Ave to Ruffin Rd 4-lane Major  40,000  36,500   E  0.913  36,670   E   0.917  0.004  None f 

Ruffin Rd to Viewridge Ave 6-lane Prime  60,000  27,200   B  0.453  27,530   B   0.459  0.006  None  
Viewridge Ave to I-15 6-lane Prime  60,000  46,600   C  0.777  47,590   C   0.793  0.016  None  

                      

Viewridge Avenue   		 		 		   		       
South of Ruffin Ct 2-Lane Col  15,000  8,600   C  0.573  9,260   C   0.617  0.044  None  
North of Balboa Ave 2-Lane Col  15,000  19,600   F  1.307  20,260   F   1.351  0.044  None g 

              

CONTINUED IN THE NEXT PAGE 
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TABLE 10–2 (CONTINUED) 
LONG-TERM STREET SEGMENT OPERATIONS 

Street Segment Classification 
Capacity
(LOS E) a 

Year 2035 Without Project Year 2035 With Project ∆ e 

V/C 
Impact 
Type ADT b LOS c V/C d ADT LOS V/C 

                      
Ruffin Road                   

SR 52 to Kearny Villa Rd 4-Lane Major   40,000  22,100   C  0.553  23,010   C   0.575  0.023  None  
Kearny Villa Rd to Chesapeake Dr 4-Lane Col   30,000  18,400   C  0.613  19,310   C   0.644  0.031  None  
Chesapeake Dr to Hazard Wy 4-Lane Col   30,000  16,900   C  0.563  17,810   C   0.594  0.031  None  
Hazard Wy to Farnham St 4-Lane Col   30,000  16,800   C  0.560  17,710   C   0.590  0.030  None  
Farnham St to Clairemont Mesa Blvd  4-Lane Col   30,000  18,600   C  0.620  19,510   C   0.650  0.030  None  
Clairemont Mesa Blvd to Project Dwy 4-Lane Col   30,000  19,600   C  0.653  22,660   D   0.755  0.102  None  
Project Dwy to Ruffin Ct 4-Lane Col   30,000  20,400   D  0.680  23,460   D   0.782  0.102  None  
Ruffin Crt to Spectrum Ctr Blvd 4-Lane Col   30,000  22,700   D  0.757  23,280   D   0.776  0.019  None  
Spectrum Ctr Blvd to Balboa Ave 4-Lane Col   30,000  28,300   E  0.943  28,880   E   0.963  0.020  None  

                      

Footnotes: 

a. Capacities based on City of San Diego Roadway Capacity table. 
b. Average Daily Traffic Volumes. 
c. Level of Service. 
d. Volume to Capacity. 
e. Increase in V/C ratio due to project traffic. 
f. Not a significant impact since the increase in V/C ratio is within the allowable limit. 
g. Not a significant impact since the arterial analysis indicates LOS C or better operations during the peak hours.  See text for further explanation. 

General Note: 

Bold indicates a significant impact. 
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TABLE 10-3 
LONG-TERM (YEAR 2035) FREEWAY MAINLINE OPERATIONS 

YEAR 2035 WITHOUT PROJECT 
Freeway Segment Dir. # of 

Lanes 
Hourly 

Capacity a 
ADT b % K c % D c Truck 

Factor d 
Without Project 

Peak Hour 
Volume e 

V/C f LOS 

AM PM AM PM AM PM AM PM AM PM 

Interstate 15                               
SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 8,000 163,200 0.0813 0.0792 0.4735 0.4678 0.9627 6,526  6,281  0.816 0.785 D C 
SB 4 8,000   0.0813 0.0792 0.5265 0.5322 7,256  7,145  0.907 0.893 D D 

                
Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 209,300 0.0813 0.0792 0.4735 0.4678 0.9627 8,369  8,055  0.910 0.876 D D 
SB 4 + 1 9,200   0.0813 0.0792 0.5265 0.5322 9,306  9,164  1.012 0.996 F(0) E 

                
Balboa Ave to Aero Dr NB 4 + 1 9,200 222,400 0.0813 0.0792 0.4735 0.4678 0.9627 8,893  8,559  0.967 0.930 E E 

SB 4 + 1 9,200   0.0813 0.0792 0.5265 0.5322 9,889  9,737  1.075 1.058 F(0) F(0) 
SR 163                               
SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 + 1 9,200 167,600 0.0858 0.0923 0.4792 0.4931 0.9717 7,092  7,850  0.771 0.853 C D 
SB 4 + 1 9,200  0.0858 0.0923 0.5208 0.5069 7,707  8,070  0.838 0.877 D D 

                
Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 174,000 0.0858 0.0923 0.4792 0.4931 0.9717 7,362  8,150  0.800 0.886 D D 
SB 4 + 1 9,200  0.0858 0.0923 0.5208 0.5069 8,002  8,378  0.870 0.911 D D 

SR 52                               
SR 163 to Kearny Villa 
Rd 

WB 3 6,000 85,100 0.0996 0.0903 0.5962 0.4246 0.9690 5,215  3,367  0.869 0.561 D B 
EB 3 6,000  0.0996 0.0903 0.4038 0.5754 3,532  4,563  0.589 0.761 B C 

                
Kearny Villa Rd to I-15 WB 2 4,000 95,900 0.0996 0.0903 0.5962 0.4246 0.9690 5,877  3,795  1.469 0.949 F(3) E 

EB 2 4,000   0.0996 0.0903 0.4038 0.5754 3,980  5,142  0.995 1.286 E F(1) 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, 

SR 52 or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Year 2035 Without Project ADT. 
d. Peak Hour Percentage (K) and Direction Split (D) from CALTRANS, 2009 
e. Truck Factor from "2010 Annual Average Daily Truck Traffic on the California State Highway System". 
f. Peak Hour Volume = ((ADT)(K)(D)/Truck Factor) 
g. V/C = ((ADT)(K)(D)/Truck Factor/Capacity) 

  
 

  
LOS v/c 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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TABLE 10-3 
LONG-TERM (YEAR 2035) FREEWAY MAINLINE OPERATIONS 

YEAR 2035 WITH PROJECT 
Freeway Segment Dir. 

  

# of 
Lanes a 

  

Hourly 
Cap b 

  

No Project  Project 
Traffic d 

With Project  Δ V/C Impact 
Type 

Peak Hour 
Volume c 

V/C LOS Peak Hour 
Volume 

V/C LOS 

AM PM AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

Interstate 15                     

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 8,000 6,526 6,281 0.816 0.785 D C 21 51 6,547 6,332 0.818 0.791 D C 0.003 0.006 None 

SB 4 8,000 7,256 7,145 0.907 0.893 D D 29 30 7,285 7,175 0.911 0.897 D D 0.004 0.004 None 
                                     
Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 8,369 8,055 0.910 0.876 D D 130 133 8,499 8,188 0.924 0.890 E D 0.014 0.014 Cumulative 

SB 4 + 1 9,200 9,306 9,164 1.012 0.996 F(0) E 94 230 9,400 9,394 1.022 1.021 F(0) F(0) 0.010 0.025 Cumulative 
                                   
Balboa Ave to Aero Dr NB 4 + 1 9,200 8,893 8,559 0.967 0.930 E E 165 169 9,058 8,728 0.985 0.949 E E 0.018 0.018 Cumulative 

SB 4 + 1 9,200 9,889 9,737 1.075 1.058 F(0) F(0) 119 291 10,008 10,028 1.088 1.090 F(0) F(0) 0.013 0.032 Cumulative 

SR 163                                     

SR 52 Connector to 
Clairemont Mesa Blvd 

NB 4 + 1 9,200 7,092 7,850 0.771 0.853 C D 4 10 7,096 7,860 0.771 0.854 C D 0.000 0.001 None 

SB 4 + 1 9,200 7,707 8,070 0.838 0.877 D D 6 6 7,713 8,076 0.838 0.878 D D 0.001 0.001 None 
                                   
Clairemont Mesa Blvd to 
Balboa Ave 

NB 4 + 1 9,200 7,362 8,150 0.800 0.886 D D 29 30 7,391 8,180 0.803 0.889 D D 0.003 0.003 None 

SB 4 + 1 9,200 8,002 8,378 0.870 0.911 D D 21 51 8,023 8,429 0.872 0.916 D D 0.002 0.006 None 

SR 52                                     

SR 163 to Kearny Villa 
Rd 

WB 3 6,000 5,215 3,367 0.869 0.561 D B 17 41 5,232 3,408 0.872 0.568 D B 0.003 0.007 None 

EB 3 6,000 3,532 4,563 0.589 0.761 B C 23 24 3,555 4,587 0.593 0.765 B C 0.004 0.004 None 
                                     
Kearny Villa Rd to I-15 e WB 2 4,000 5,877  3,795  1.469 0.949 F(3) E 9 9     5,886 3,804 1.471 0.951 F(3) E 0.002 0.002 None e 

EB 2 4,000 3,980  5,142  0.995 1.286 E F(1) 6 15     3,986 5,157 0.997 1.289 E F(1) 0.002 0.004 None e 

Footnotes: 
a. The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway 

segments of I-15, SR 52 or SR 163.  
b. Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane.  
c. Year 2035 “Without Project” peak hour traffic volumes from the previous page. 
d. Entire Project traffic volumes. 
e. Not an impact since the increase in V/C ratio is less than the threshold (0.005 for LOS F and 0.010 for LOS E). 

General Notes: 
Bold indicates a significant impact. 

  
LOS v/c 

A <0.41 
B 0.62 
C 0.8 
D 0.92 
E 1 

F(0) 1.25 
F(1) 1.35 
F(2) 1.45 
F(3) >1.46 
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 TABLE 10-4 
LONG-TERM (YEAR 2035) RAMP METER ANALYSIS 

Location/Condition Peak 
Hour  

Demand D a 

(veh/hr/ln) 
Most 

Restrictive 
Meter Rate b 

(R) 
(veh/hr/ln)  

Calculated  Maximum Observed f 

Excess 
Demand c E 
(veh/hr/ln) 

Delay d 
(min/ln) 

Queue e Delay 
(Min) 

Queue 

Veh/Ln Feet 

WB Clairemont Mesa Boulevard to NB SR 163     12% Reduction to volumes in SOV lanes due to HOV lane  1 SOV+1 HOV  
Year 2035 No Project - SOV PM 757 593 164 17 4,095 0 0 0 
Year 2035 No Project - HOV PM 103 593 0 0 0 0 0 0 
Year 2035 With Project - SOV PM 766 593 173 17 4,315 0 0 0 
Year 2035 With Project - HOV PM 104 593 0 0 0 0 0 0 
WB Clairemont Mesa Boulevard to SB SR 163            2 SOV  
Year 2035 No Project PM 600 514 86 10 2,150 0 0 0 
Year 2035 With Project PM 626 514 112 13 2,788 0 0 0 
EB Clairemont Mesa Boulevard to NB I-15             2 SOV  
Year 2035 No Project PM 495 238 257 65 6,425 3 24 600 
Year 2035 With Project PM 521 238 283 71 7,063 4 26 650 
EB Clairemont Mesa Boulevard to SB I-15      11% Reduction to volumes in SOV lanes due to HOV lane 2 SOV+1 HOV  
Year 2035 No Project - SOV PM 507 312 195 38 4,883 25 299 7,475 
Year 2035 No Project - HOV PM 125 312 0 0 0 0 0 0 
Year 2035 With Project - SOV PM 610 312 298 57 7,441 38 456 11,400 

Year 2035 With Project - HOV PM 151 312 0 0 0 0 0 0 
EB Balboa Avenue to SB I-15     14% Reduction to volumes in SOV lanes due to HOV lane 2 SOV+1 HOV  
Year 2035 No Project - SOV PM 711 827 339 55 8,481 15 112 2,800 
Year 2035 No Project - HOV PM 232 248 0 0 0 0 0 0 
Year 2035 With Project - SOV PM 737 858 365 59 9,136 16 121 3,025 
Year 2035 With Project - HOV PM 240 257 0 0 0 0 0 0 

Footnotes: 

a. Demand “D” is the traffic that desires to enter the freeway at this on-ramp during the peak hour. 
b. Meter Rate “R” is the most restrictive rate at which the ramp meter (signal) discharges traffic on to the freeway.  
c. Excess Demand “E” is the difference between the Demand and the Peak Hour Flow. 
d. Delay in minutes per lane experienced by each vehicle, calculated as the ratio of the Excess Demand and the Peak Hour Flow in one minute. 
e. Queue is calculated as 25 feet per vehicle (E) 
f. Estimated Delay and Queue based on current field observations. 

General Notes: 
Bold indicates a significant impact. 
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10.3.5 ILV Operations 
Table 10-5 summarizes the Year 2035 without Project ILV calculations for the freeway interchanges 
within the study area. As seen in this table, the following study area interchange intersections are 
calculated to operate at over capacity: 

 Clairemont Mesa Boulevard / SR–163 NB intersection - Over capacity during the AM 
peak hour. 

 Clairemont Mesa Boulevard / I–15 SB intersection - Over capacity during both the AM 
and PM peak hours. 

 Clairemont Mesa Boulevard / I–15 NB intersection - Over capacity during the AM peak 
hour. 

 Ruffin Road / SR–52 WB intersection - Over capacity during the PM peak hour. 

The Year 2035 without Project ILV analysis worksheets are included in Appendix J.  

TABLE 10-5 
YEAR 2035 ILV OPERATIONS 

Intersection Peak 
Hour 

Year 2035 Without Project Year 2035 With Project 

Operating Level  
(ILV / Hour) 

Capacity Operating Level  
(ILV / Hour) 

Capacity 

      
4. Clairemont Mesa Boulevard / 

SR-163 NB Ramps 
AM 1,617 Over 1,663 Over 
PM 1,190 Under 1,145 Under 

    
10. Clairemont Mesa Boulevard / 

I-15 SB Ramps 
AM 2,265 Over 2,391 Over 
PM 2,010 Over 2,270 Over 

    
11. Clairemont Mesa Boulevard / 

I-15 NB Ramps 
AM 1,735 Over 1,817 Over 
PM 1,305 Near 1,374 Near 

    
13. Ruffin Road / SR-52 WB 

Ramps 
AM 1,130 Under 1,156 Under 
PM 1,630 Over 1,680 Over 

    
14. Ruffin Road / SR-52 EB 

Ramps 
AM 1,110 Under 1,136 Under 
PM 1,420 Near 1,441 Near 

      
General Note: 
a. CAPACITY is shown as UNDER capacity, NEAR capacity or OVER capacity: 

Under Capacity = <1200 ILV/Hour 
Near Capacity = >1200 but < 1500 ILV/Hour 
Over Capacity = >1500 ILV/Hour 

b. The Clairemont Mesa Boulevard / SR-163 SB ramps intersection is not analyzed since it is not signalized.
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10.4 Year 2035 + Project 
10.4.1 Intersection Analysis 
Table 10-1 summarizes the Year 2035 with Entire Project peak hour intersection operations.  As 
seen in Table 10-1, the following four intersections are calculated to operate at LOS E : 

 Clairemont Mesa Boulevard / Ruffin Road (LOS E during the PM peak hour). 
 Clairemont Mesa Boulevard / Murphy Canyon Road (LOS E during the PM peak hour) 
 Balboa Avenue / Ruffin Road (LOS E during the PM peak hour). 
 Balboa Avenue / Viewridge Avenue (LOS E during the PM peak hour). 

 
The Year 2035 with Project peak hour analysis worksheets are included in Appendix K. 

10.4.2 Segment Operations 
Table 10-2 summarizes the Year 2035 segment operations.  As seen in Table 10-2, the following 
segments are calculated to operate at LOS E or worse: 

 Viewridge Avenue: North of Balboa Avenue (LOS F) 
 Balboa Avenue: Ponderosa Avenue to Ruffin Road (LOS E) 

 
The segment of View Ridge Avenue north of Balboa Avenue is calculated to operate at LOS F in the 
Year 2035 without and with the project. The City allows a determination of no significance if the 
following three conditions are met:  

(1) The roadway is built to its ultimate classification per the Kearny Mesa Community Plan,  
(2) LOS D or better operations are calculated during the peak hours at the signalized 

intersections at each end of the study segment, and  
(3) LOS D or better operations are calculated using the HCM peak hour arterial analysis method.  

The Ruffin Road / Ruffin Court Road intersection at the north end of this segment is calculated to 
operate at LOS D or better during the AM and PM peak hours.  The View Ridge Avenue / Balboa 
Avenue intersection is calculated to operate at LOS E with the addition of project traffic.  However, 
with the proposed mitigation, this intersection is calculated to operate at LOS D during the AM and 
PM peak hours (Table 14-1). 

Table 10-6 summarizes the results of the arterial analysis along the View Ridge Avenue / Ruffin 
Court between Ruffin Road and Balboa Avenue.  As seen in Table 10-5, in the Year 2035 with the 
project, the subject segment of View Ridge Avenue is calculated to operate at LOS C or better in 
both directions during both AM and PM peak hours.    

(1) View Ridge Avenue is built to its ultimate classification per the Kearny Mesa Community 
Plan.   
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(2) The two intersections on either end of this roadway segment are calculation to operate at 
LOS D or better. 

(3) LOS D or better operations are calculated using the HCM peak hour arterial analysis method. 

Hence, the project would not have a significant cumulative impact on the segment of View Ridge 
Avenue North of Balboa Avenue.  

Appendix K contains the Year 2035 with Project peak hour arterial analysis worksheets.   

TABLE 10-6 
YEAR 2035 WITH PROJECT 

ARTERIAL OPERATIONS – VIEWRIDGE AVENUE 

Direction 

AM Peak Hour PM Peak Hour 

Travel Speed 
(mph) 

LOS Travel Speed 
(mph) 

LOS 

     
Northbound 22.0 C 19.5 C 

Southbound 18.5 C 24.7 B 
     
 
The increase in the V/C ratio due to the project traffic is less than 0.01 on the Balboa Avenue 
segment.  Therefore, the project does not have a significant cumulative impact on this segment.  

Based on the above discussion, the project does not have any long-term segment impacts. 

10.4.3 Freeway Mainline Analysis 
Table 10-3 summarizes the Year 2035 with project freeway mainline operations.  As seen in Table 
10-3, with the addition of the entire project traffic, the following freeway segments are calculated to 
continue to operate at LOS E or worse: 

 I-15: Clairemont Mesa Boulevard to Balboa Avenue (NB - LOS E in the AM peak hour 
and SB - LOS F(0) in the AM and PM Peak hour) 

 I-15: Balboa Avenue to Aero Drive (NB - LOS E in the AM and PM peak hours and SB - 
LOS F(0) in the AM and PM Peak hour) 

 SR 52: Kearny Villa Road to I-15 (WB - LOS E in the AM peak hour and EB LOS E in 
the AM peak hour and LOS F(1) in the PM peak hour) 

 
 

The project results in a significant cumulative impact on the two I-15 freeway segments.  However, 
the increase in V/C ratio on the SR 52 segment is 0.002, which is less than the City of San Diego 
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significance criteria that allows an increase in V/C ratio of 0.005. Hence, the project does not have a 
significant cumulative impact on the subject SR 52 freeway segment. 

10.4.4 Freeway Ramp Meter Analysis 
Table 10-4 summarizes the Year 2035 With project ramp meter operations.  As seen in Table 10-4, 
with the addition of the Entire Project traffic, using the most restrictive discharge rates obtained from 
Caltrans, the results show: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 71 minutes with a 283-
vehicle, or a 7,063 -foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 57 minutes with a 298-
vehicle, or a 7,441-foot long queue. 

 Balboa Avenue / SB I-15 On-Ramp: Delay of 59 minutes with a 365-vehicle, or a 9,136-
foot long queue. 

Comparing the calculated values to the maximum observed existing values, with the addition of the 
Entire Project traffic, the proportionate delays and queues are estimated to be: 

 Clairemont Mesa Boulevard / NB I-15 On-Ramp: Delay of 4 minutes with a 26-vehicle, 
or a 650-foot long queue. 

 Clairemont Mesa Boulevard / SB I-15 On-Ramp: Delay of 38 minutes with a 456-
vehicle, or a 11,400-foot longqueue. 

 Balboa Avenue / SB I-15 On-Ramp: Queue: Delay of 16 minutes with a 21-vehicle, or a 
3,025-foot long queue. 

As seen above, based on field observations, the estimated delays with the addition of the Entire 
Project traffic is over 15 minutes at the Clairemont Mesa Boulevard / SB I-15 On-Ramp and the 
increase in delay due to the project traffic is 15 minutes.  Therefore, the project has a cumulative 
impact at this Ramp Meter location.  At the Balboa Avenue / SB I-15 On-Ramp, even though the 
total delay with project traffic is 21 minutes (over 15 minutes), the project contributes only 1 minute 
towards this delay, which is less than the allowable 2 minutes.  Therefore, the project does not have 
a significant cumulative impact at this ramp. 

10.4.5 ILV Operations 
Table 10-5 summarizes the Year 2035 with Project ILV calculations for the freeway interchanges 
within the study area. As seen in this table, the following study area interchange intersections are 
calculated to operate at over capacity with the addition of the Entire Project traffic: 

 Clairemont Mesa Boulevard / SR–163 NB intersection - Over capacity during the AM 
peak hour. 

 Clairemont Mesa Boulevard / I–15 SB intersection - Over capacity during both the AM 
and PM peak hours. 

 Clairemont Mesa Boulevard / I–15 NB intersection - Over capacity during the AM peak 
hour. 
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 Ruffin Road / SR–52 WB intersection - Over capacity during the PM peak hour. 

The Year 2035 with Project ILV analysis worksheets are included in Appendix K. 
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11.0 ACCESS, PARKING, EVALUATION OF ON-SITE CIRCULATION AND COMMUNITY 
PLAN TRAFFIC 

The following paragraphs address access, parking, and on-site circulation. 

11.1 Project Access Driveways 
Currently, the site is served by the following access driveways: 

 Clairemont Mesa Boulevard - One right-in / right-out only access located approximately 
330 feet east of Ruffin Road on Clairemont Mesa Road serves the site.  The project 
proposes to close this access and replace it with a warranted signalized access to the east.   

 Ruffin Road - Two driveways are currently provided on Ruffin Road.  The first is a right-
in / right-out only access located approximately 465 feet south of Clairemont Mesa Road.  
It is proposed to relocate this driveway further south.  The second is a right-turn outbound 
only driveway approximately 130 feet north of Ruffin Court.  A “No Entry” sign restricts 
entry at this driveway.  This driveway will be eliminated. 

 Ruffin Court - One driveway is currently provided at the eastern boundary of the site.   

The following five driveways are proposed to serve the project site. 

11.1.1 Driveway #1 – Clairemont Mesa Boulevard 
Approximately 66% of the project traffic is expected to access the project site via Clairemont Mesa 
Boulevard, including 55% east of the project site from I-15 and another 11% west of the project site.  
Hence, it is proposed to provide a signalized access at the eastern boundary of the project site on 
Clairemont Mesa Boulevard, approximately 760 feet (centerline-to-centerline) east of Ruffin Road.  
Based on the forecasted volumes, dual WB left-turn lanes and an EB right-turn lane would be 
adequate to serve the project.   

11.1.2 Driveway #2 – Ruffin Road (Emergency Department Access) 
It is proposed to close the two existing driveways on Ruffin Road and provide one right-in / right-out 
only access driveway to serve the project.   

An access driveway is proposed to be located approximately 540 feet south of Clairemont Mesa 
Boulevard.  This driveway will provide right-in / right-out only access on Ruffin Road for 
ambulance access and access to the emergency room.  Patients and ambulances accessing the 
Emergency Department from the north would make a U-turn at the Ruffin Court signal and approach 
the Ruffin Road access from the south.   

11.1.3 Driveway #3 – Ruffin Court 
The second driveway on Ruffin Court is proposed with direct access to the parking structure, at the 
southwestern corner of the parking structure. 
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11.1.4 Driveway #4 – Ruffin Court 
The existing full access driveway at the eastern boundary of the site will serve as the third driveway 
on Ruffin Court.  This driveway will also provide access to the County owned Polinsky Child 
Services Center adjacent to the site, to the east. 

11.1.5 Driveway #5 Loading Docks – Ruffin Court 
The first of the three driveways on Ruffin Court is proposed to serve the loading docks, the SDG&E 
yard and the Tech docks.  The loading docks will serve the trucks delivering hospital supplies and 
removing waste.  CT Scan labs will be available at the hospital.  The Tech docks will be used to park 
mobile CT Scan and other equipment when needed, to accommodate excess seasonal demand.  
There will be no daily traffic to the Tech Docks either by trucks or patient vehicles.  Generally, this 
equipment is needed infrequently and when needed, will be parked at the Project for a few weeks at 
a time.  A sign indicating that this access is for “Deliveries” only, will be posted at the driveway 
entrance 

11.2 Aligning Project Driveways with Existing Cross-streets 
11.2.1 Driveway #4 – Ruffin Court 
Driveway #4 on Ruffin Court is located just west of Greencraig Way.  Greencraig Way is located 
outside of the project’s eastern property line.  Therefore it is not possible to align this driveway with 
Greeencraig Way. 

11.2.2 Driveway #5 – Ruffin Court 
Kaiser’s Capital Projects team did examine the possibility of aligning the loading docks / service 
entrance with Greencraig Lane.  However, it was determined that any other alternative would 
potentially change the Hospital Support Buildings (HSB) internal functionality, footprint, and 
building heights (Phase I and II) for the following reasons:  

1. The close proximity of the Diagnostic & Treatment (D&T) to the Hospital Support 
Building (HSB) is the key to allowing the clinical flow that crosses between the inpatient 
and outpatient environments.   

2. The more the two separate. the less feasible the integration of staff and services.   
3. As proposed, the scheme is connected on a corner only.  As that corner linkage is 

stretched it becomes more complicated to plan.   
4. The imaging mobile units (MRI and PET Scan) located within the Tech Dock will 

become increasingly more difficult to access from D&T areas and, shifting the HSB 
building eastward would further encroach into pedestrian paths between the HSB and 
parking structure.    

 
One alternative proposal is to add an additional “exit only” driveway adjacent to the northeast corner 
of Ruffin Court and Ruffin Road. .  

1. The general access to lower Service Dock handles traffic flow sufficiently.   
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2. The Tech Dock access is still feasible but tighter than the originally “proposed driveway” 
location.  

3. However, the O2 and Fuel Truck access is not feasible without the addition of an “exit 
only” driveway to the west to accommodate exiting, as opposed to backing-up across the 
service traffic flow.  That is an undesirable condition as it would potentially cause trucks 
exiting the lower Service Dock to have to stop on the ramp and then re-start going uphill.   

 
It may be noted that the subject driveway is for the use of the Tech docs, O2 and fuel tanks, loading 
docks including trash pick-up and the use of this driveway is minimal especially during the peak 
hours as demonstrated below:   

4. Tech Docks - Traffic to the Tech docs is infrequent occurring only about four times a 
year.  The trailers are brought in and dropped off and parked for a couple of weeks as 
needed and when they are no longer required, the trucks return to pick-up the trailers.   

5. O2 and Fuel Tanks - Trucks bring oxygen and fuel for the O2 and Fuel tanks respectively 
and refill the O2 and fuel during off-peak hours.  O2 tanks will be refilled twice a month 

6. Loading Docks - Supplies to the hospital are generally delivered during off-peak hours.  
The frequency of trucks to the energy center / loading docks is approximately 25 to 30 
trucks a day. 

7. Trash – Trash is generally picked-up during off-peak hours.  Medical Waste / Sanipak 
pick-ups are approximately three times daily. 

 
Thus, peak hour traffic to and from the loading docks would be minimal.  The peak hour volume of 
traffic on northbound Greencraig Lane is less than 50 trips (right and left-turn together).  A sign 
indicating that the driveway is for the use of deliveries to the hospital only will be prominently 
displayed at the driveway entrance. 

Therefore, under the circumstances explained above, It is anticipated that driveway as proposed will 
function adequately. 

11.3 Parking 
The proposed project is a 450-bed hospital and a 180,000 SF Medical Office Support Building.  
Table 11-1 summarizes the minimum required and proposed parking, by phase.  As explained 
previously, Phase I development includes a 321-bed hospital and a 75,000 SF MOB.  Phase II will 
add 129 beds and 105,000 SF MOB. 

11.3.1 Minimum Requirement 
PHASE I 
As seen in Table 11-1, per Chapter 14: General Regulations, City of San Diego Municipal Code, the 
minimum parking requirement is 642 general parking spaces for the hospital and 300 spaces for the 
MOB for a total of 942 vehicular parking spaces in the Project Phase I.  In addition, a minimum of 
19 accessible, 22 bicycle and 19 motorcycle spaces are required. 

PHASE II 
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As seen in Table 11-1, the minimum parking requirement is 258 general parking spaces for the 
hospital and 420 spaces for the MOB for a total of 678 vehicular parking spaces in Project  
Phase II.  In addition, a minimum of 13 accessible, 18 bicycle and 13 motorcycle spaces are 
required. 

TABLE 11-1 
PARKING SUMMARY 

Description City of San Diego Rates a 
Phase I Phase II Total 

Parking 
Spaces Size Spaces Size Spaces 

Minimum Parking Required 
Hospital  

Vehicle  2 spaces per bed 321 Beds 642 129 Beds 258 900 

Accessible 2 % of Auto Minimum 642 Spaces 13 258 Spaces 5 18 

Bicycle  2 % of Auto Minimum 642 Spaces 13 258 Spaces 5 18 

Motorcycle  2 % of Auto Minimum 642 Spaces 13 258 Spaces 5 18 

Medical Office Building  

Vehicle  4 spaces per KSF 75 KSF b 300 105 KSF 420 720 

Accessible 2 % of Auto Minimum 300 Spaces 6 420 Spaces 8 14 

Bicycle  3 % of Auto Minimum 300 Spaces 9 420 Spaces 13 22 

Motorcycle b 2 % of Auto Minimum 300 Spaces 6 420 Spaces 8 14 

Total Minimum Parking Required 

Vehicle          942   678 1,620 

Accessible     19  13 32 

Bicycle         22  18 40 

Motorcycle         19  13 32 

Parking Proposed 
Vehicle          1,459     1,134 2,593 

Accessible      60   93 153 

Bicycle          29     23 52 

Motorcycle         29     23 52 

Excess Vehicle Parking Available      517     259 973 

Footnotes: 
a. Minimum parking requirement obtained from Table 142-05F, Chapter 14: General Regulations, San Diego Municipal Code. 
b. KSF – 1,000 square feet. 
c. 2% of required vehicular spaces, 300 spaces in Phase 1 and 420 spaces in Phase 2 (see required minimum spaces for Medical 

Office Building. 

 
TOTAL MINIMUM PARKING REQUIRED 
For the entire project, the total minimum parking requirement is 900 general parking spaces for the 
hospital and 720 spaces for the MOB for a total of 1,620 vehicular parking spaces in Project Phase 
II.  In addition, a minimum of 32 accessible, 40 bicycle and 32 motorcycle spaces are required.  
Also, 40 bicycle lockers, and showers will be required. 
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11.3.2 Parking Proposed 
PHASE I 
In Phase I, the project proposes to provide 100 spaces in a surface lot at the northwest corner of the 
project site.  Another 1,359 spaces will be provided in the parking structure at the southeast corner of 
the site, for a total of 1,459 auto spaces.  In addition to the auto spaces, 60 accessible spaces, 29 
bicycle and 29 motorcycle spaces will also be provided in Phase I.   

PHASE II 
In Phase II, the project proposes to provide an additional 1,134 spaces in the parking structure for a 
total of 2,593 auto spaces.  The required number of spaces per the City of San Diego Municipal 
Code is 1,620.  In addition to the auto spaces, 93 accessible spaces, 23 bicycle and 23 motorcycle 
spaces will also be provided in Phase II.   

TOTAL PROPOSED PARKING 
It is proposed to provide a total of 2,593 vehicular parking spaces in the parking structure and the 
surface lot adjacent to the Emergency Department, 973 spaces in excess of the minimum required 
1,620 spaces.  Thus, more than adequate vehicular parking is proposed.  In addition, a total of 52 
motorcycle parking spaces and 52 bicycle parking spaces and lockers will also be provided.  It is 
also proposed to provide 153 accessible spaces, 121 in excess of the minimum required.   

While the parking provided is in excess of the minimum required parking (there is no “maximum 
permitted” per LDC), it may be noted that during shift changes there is an overlap of employees and 
the sufficient parking has to be provided for the demand during the shift change that occur hourly 
and begin at 7:00 AM, and continue hourly until 11:00 AM and then again between 2:00 PM and 
4:00 PM and so on as needed by each department.  The “excess” parking spaces are also expected to 
accommodate peak parking demand based on Kaiser’s experience at their various other facilities. 

11.4 Evaluation of On-Site Circulation 
11.4.1 Proposed On-Site Vehicular and Pedestrian Circulation 
The following internal roadways are proposed: 

 The first is the road from Clairemont Mesa Boulevard to the parking structure / hospital main 
entrance.  This road will generally have two lanes in each direction, except at Clairemont 
Mesa Boulevard where a northbound left–turn lane will be added to serve outbound traffic.  
This roadway will be utilized by both employees and the public. 

 At the first internal intersection of this roadway, southbound traffic will not be stopped.  
Traffic on the road along the north of the parking structure will be stopped. This will ensure 
that traffic entering the site will not back-up into the signalized intersection. 

 A secondary road branches out from the above roadway and wraps around the Parking 
structure.  This roadway will provide access to the Polinsky Center to the east and the 
parking structure and serve as an emergency fire access. 
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 A second road will be provided from the Emergency Department (ED) entrance to the ED 
and the surface parking lot at the northwest corner of the site. 

 A third access roadway from the loading dock driveway on Ruffin Court to the O2 & fuel 
tanks, the Tech docks and the loading docks will be used only by truck traffic and employees 
that work in that area.  This is not for public use. 

 As seen in Figures 2-1 and 2-2, several pedestrian paths will also be provided on-site, 
connecting various on-site facilities. 

11.4.2 On-Site East / West Connection 
No internal vehicular connection is provided between the west (Ruffin Road) and the east (parking 
structure).  Only pedestrian paths will be provided.  During discussions with Kaiser, it was 
determined that based on their experience at other similar facilities, there is very little interaction 
between the Emergency Department (ED) and the parking structure.  An adequate sized parking lot 
is proposed at the northwest corner of the site to serve the ED.  Approximately 100 spaces will be 
provided at this parking lot.  Family members of patients at the ED will be able to park at this 
surface lot for the duration of their stay at the ED and can pick-up their family member at the end of 
the visit.  There is little need for this traffic to access the parking structure.   

While it would be preferable for emergency vehicles to use the signalized access on Clairemont 
Mesa Boulevard to access the Emergency Department (ED), this would result in ambulance traffic 
mixing with patient traffic.  As explained before, 66% of the project traffic is estimated to use this 
driveway and hence this driveway will have a large amount of traffic.  Therefore, the ED traffic is 
separated from the patient /visitor traffic. 

The other reason to provide an internal vehicular access between the east and west would be for 
patrons destined to the ED, who mistakenly enter the hospital at Clairemont Mesa Boulevard.  
Adequate signage will be provided to properly direct traffic to the ED, at the entrances to avoid such 
instances. 

As a safety precaution and to maximize efficiency of their medical centers, Kaiser Permanente 
separates vehicle access by function as follows: member/employee, service and delivery, and 
emergency department visits.  Non-ambulance emergency rooms visits are a minute percentage of 
total visits to Kaiser medical centers annually.  Therefore, a number of medical center facilities have 
precluded onsite circulation between the main hospital entrance and the emergency department. 
There may be rare instances of disoriented visitors attempting to access the emergency department 
via the main hospital entrance.  Should this occur in time of real emergency, there is internal 
building access from the main entrance to the emergency department.  Again, these instances are 
extremely rare as all Kaiser Permanente facilities have highly visible way-finding signage directing 
members to the proper destination (in English and Spanish).  This project will include way-finding 
signage along Clairemont Mesa Boulevard, Ruffin Road and Ruffin Court. 
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Thus, an internal vehicular access between the west (Ruffin Road) and the east (parking structure) is 
not provided.  

11.4.3 Emergency Department 
The configurations of two ambulance parking areas are adequate for arriving ambulances to turn and 
back into their parking spaces.  The width provided in the southern parking area is also sufficient for 
ambulances to maneuver into the parking spaces.   

As explained previously, the Emergency Storage will be located off of the entrance to the 
Emergency Department (ED) at Ruffin Road.  This is a dedicated storage for disaster preparedness 
supplies.  Access is limited to replacing expired supplies or during a major catastrophic event.  The 
Master Sign Plan will include signs limiting both points of access as “Employee Access Only.”  The 
only traffic to this facility will be to stock supplies and during an emergency to access the supplies.  

11.4.4 Loading Docks 
Tech Docks - Inbound trucks have to head straight into the SDG&E Yard and Gas Tanks Area and 
back towards the east and north into the Tech docks.  Outbound trucks will be able to pull forward 
and head to the street with no difficulty. 

Loading Dock – Trucks:  Inbound trucks will be able to turn and back into the loading docks.  They 
have to pull forward to the west and then south, and back into the dock.  Outbound trucks have to 
pull forward southwards and then back to the north before climbing the ramp to the street level.  The 
configuration provided will allow these maneuvers. 

SDG&E Yard and Gas Tanks Area – Trucks:  Inbound trucks have to head straight into the Tech 
dock, and back towards the west into the SDG&E Yard / Gas Tanks Area.  Outbound trucks (Figure 
5) can exit directly onto the street.   

11.5 Queuing Analysis 
Near-Term and Long-Term queuing analyses were conducted at the three full movement project 
driveways to determine if the 95th percentile calculated queue lengths at the project driveway 
intersections will exceed the available storage, thus degrading the operations at the intersections.  A 
calculated queue analysis at Project driveway #2 is not included since this intersection is a right-in / 
right-out only intersection.  Table 11-2 summarizes the results of this analysis for each “with 
Project” condition.  One of the products of the peak hour intersection analysis is a queuing report 
that provides the 95th percentile queue lengths by lane in feet or number of vehicles.   

11.5.1 Existing + Project Calculated Queue Lengths 
As seen in Table 11-2, the calculated queue lengths for the Existing + Project Phase I and Existing + 
Entire project are less than the storage provided in the turn lanes at all intersections, except at the 
Clairemont Mesa Boulevard /Project Driveway #1 intersection.  At this driveway, while it is true that 
the calculated queues in the northbound left and right-turn lanes are in excess of the storage 
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provided, the traffic will however, back-up on-site and not on public streets.  Site constraints do not 
allow for any increase in onsite storage.  

11.5.2 Near-Term Calculated Queue Lengths 
The calculated queue lengths for the Near-Term + Project Phase I and the Near-Term + Entire 
project are less than the storage provided in the turn lanes at all intersections, except at the 
Clairemont Mesa Boulevard /Project Driveway #1 intersection.  As explained above, while it is true 
that the calculated queues in the northbound left and right-turn lanes at this driveway are in excess of 
the storage provided, the traffic will however, back-up on-site and not on public streets.  Site 
constraints do not allow for any increase in onsite storage.   

11.5.3 Long-Term (Year 2035) Calculated Queue Lengths 
The calculated queue lengths for the Year 2035 + Project are less than the storage provided in the 
turn lanes at all intersections, except at the Clairemont Mesa Boulevard /Project Driveway #1 
intersection.  As explained above, while it is true that the calculated queues in the northbound left 
and right-turn lanes at this driveway are in excess of the storage provided, the traffic will however, 
back-up on-site and not on public streets.  Site constraints do not allow for any increase in onsite 
storage.   

The queuing analysis worksheets are included in Appendix L-1. 

11.6 Community Plan Land Use Designation 
The Kearny Mesa Community Plan adopted on August 6, 1992 by Resolution number R-280821 
designation of M-1A, Industrial / Retail / Office and the Proposed Land Use designation is 
Institutional.  Appendix L-2 includes the City maps showing the current and proposed land use 
designations for the project site.  As seen in the adopted Community Plan, the proposed project 
conforms to the adopted land use designation for the site.      
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TABLE 11-2 
FORECASTED QUEUE IN FEET (95TH PERCENTILE) 

Intersection Movement Available 
Storage 
Length 
(Feet) 

Existing + Project Near-Term Long-Term 

Existing + Project 
Phase I 

Existing + Entire 
Project 

Near-Term + 
Project Phase I 

Near-Term + 
Entire Project 

With Project 

AM PM AM PM AM PM AM PM AM PM 

             
1. Clairemont Mesa Boulevard 

/ Project Dwy #1 
WB Left to SB 300 160 120 190 190 130 120 240 190 300 180 

WB Through >500 70 50 60 60 60 50 65 70 100 180 
NB Left to WB 100 50 125 70 200 50 125 70 200 80 200 
NB Right to EB 150 20 230 40 360 20 235 40 370 70 370 

EB Through >500 110 60 110 250 130 145 110 390 160 240 
EB Right to SB 150 0 0 20 0 5 0 20 5 5 5 

             
2. Ruffin Court Project Dwy#3 SB left / right >50 5 15 10 50 5 25 15 60 15 90 

WB Through >100 0 0 0 0 0 0 0 0 0 0 
WB right to NB >100 0 0 0 0 0 0 0 0 0 0 

EB Left to NB >100 5 5 10 10 5 5 10 10 10 10 
EB Through >100 0 0 0 0 0 0 0 0 0 0 

             
3. Ruffin Court Project Dwy#4 SB left / right 240   0 5 5 10 0 5 5 10 5 20 

WB Through >100 0 0 0 0 0 0 0 0 0 0 
WB right to NB >100 0 0 0 0 0 0 0 0 0 0 

EB Left to NB >100 0 0 5 0 0 0 0 0 0 0 
EB Through >100 0 0 0 0 0 0 0 0 0 0 

             

Footnote: 
Bold indicates calculated queue exceeds available storage length. 
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12.0 TRANSIT AND OTHER MODES  
As described in Section 3, Existing Conditions, 7 bus routes currently serve the project site.  Five of 
these 7 transit routes, (MTS Routes 20, 25, 870, 928 & 960) ply on either Ruffin Road or Clairemont 
Mesa Boulevard. Future planned transit improvements are described in the following paragraphs.   

12.1.1 I-15 Bus Rapid Transit  
The 20-mile I-15 Express Lanes Project, which extends from SR 78 in Escondido to SR 163, was 
completed in early 2012. In addition to the existing transit center in Escondido, infrastructure 
improvements include three transit stations with Park and Ride facilities at Del Lago, Rancho 
Bernardo, and Sabre Springs. These four stations are connected to the Express Lanes via Direct 
Access Ramps (DARs) which allow buses, carpoolers, vanpoolers, and FasTrak users, access to the 
Express Lanes without encountering the congestion at the general traffic freeway on-ramps.  In 
2013, construction will conclude on the Mira Mesa/Scripps Ranch Transit Station located at Hillery 
Drive. Construction on its attached DAR will conclude in 2014.  In early 2014, new Bus Rapid 
Transit (BRT), a bus service that is the first of its kind in San Diego, will begin to operate along the 
Express Lanes using the facilities noted above.  Information regarding funding of this project is not 
known at this time.  The new services will include: 

1. An all-day, all-stops, bi-directional freeway service between the Escondido Transit Center 
and downtown San Diego,  

2. An all-day, limited stop, bi-directional service between Escondido Transit Center and 
Sorrento Mesa (via Mira Mesa Blvd), UTC, and UCSD (via I-805 and La Jolla Village 
Drive), and,  

3. Two peak period, peak-direction-only Commuter Express services using the existing 800 
Series routes buses. The San Diego bound services will allow patrons to connect to the Mid-
City Rapid and South Bay BRT services as well. 

The benefits of the BRT service include more frequent and longer hours of service. During peak 
morning and afternoon commutes, service will be every 10 to 15 minutes. During off-peak hours, 
service will be every 15 to 30 minutes.   In addition to providing faster service and increased routes, 
future BRT service will also offer 27 new buses with improvements designed to make the ride more 
comfortable, accessible and convenient for passengers. BRT buses will be designed to streamline 
and speed up the boarding process by featuring multiple doors, low-floor designs and fare-boxes that 
accept Compass Cards. Additional design features, such as comfortable seating and larger windows, 
will improve ride quality and video monitors will provide announcements on station stops and other 
transit information. 
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12.1.2 Bus Stop Relocation   
Kaiser will work with MTS to relocate the existing bus stop for Routes #25 and #928 on Clairemont 
Mesa Boulevard just west of Ruffin Road, to a location to the east of Ruffin Road, along the project 
frontage.  MTS generally prefers far-side bus stops and providing a bus stop along the project 
frontage will be a convenience to patients and visitors since they will not need to cross a four-lane 
major Road (Ruffin Road) to access the hospital.  
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13.0 TRANSPORTATION DEMAND MANAGEMENT 
In an effort to reduce vehicular trips to and from the proposed project, a Transportation Demand 
Management Plan (TDM) was developed that would encourage staff and visitors to use alternate 
forms of transportation other than single occupancy vehicles and to shift vehicle trips out of the peak 
hour. The following TDM plan will be provided by Kaiser. 

1. Kaiser Permanente will coordinate with MTS and NCTD to offer partially subsidized 
monthly passes for employees. 

2. Provide preferentially located carpool/vanpool parking spaces in the employee parking 
area for use by qualified employees in an area closest to the entrance to the building.  
Sign and stripe these spaces “Car/Vanpool Parking Only”. Information about the 
availability of and the means of accessing the car/vanpool parking spaces should be 
posted on Transportation Information Displays and communication regarding parking 
privileges. 

3. Display transportation information in common areas accessible to employees and patients 
in each building. Transportation Information Displays should include, at a minimum, the 
following materials: 
 Maps, routes, and schedules for public transit serving the site 
 Ridesharing promotional material 
 Bicycle route and parking including maps and bicycle safety information 
 Materials publicizing internet and telephone numbers for referrals on 

transportation information 
 Promotional materials supplied by NCTD, MTS, and/or other publicly supported 

transportation organizations 
 A listing of facilities at the site for carpoolers/vanpoolers, transit riders, bicyclist 

and pedestrians, including information on the availability of preferential 
carpool/vanpool parking spaces and the methods for obtaining these spaces 

4. Offer office employees the opportunity to register for commuter ridematching provided 
through publicly sponsored services (e.g., SANDAG sponsored “iCommute 
Ridetracker”) 

5. Stage two events annually to promote use of alternative transportation. 
6. Provide bicycle racks, lockers and showers inside for employee use. 
7. Ensure that employees that share rides to work are provided with a ride to their home or 

location near their residence in the event that an emergency occurs during the work day 
that requires transportation. SANDAG’s iCommute Guaranteed Ride Home service will 
be engaged to provide this service. 

8. Provide flexible work schedules to stagger arrivals and departures. Operating practices of 
the Medical Center that have employees working schedules that start and stop throughout 
the day will reduce peak trip generation.  The work schedules are yet to be determined 
however, based on the existing Kaiser Permanente Zion Medical Center, approximately 
54% of all staff have rotating shift (i.e. day, evening, or night shift).  Kaiser will examine 
all opportunities to rotate shift outside peak travel times as part of the TDM Plan. 
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9. Conduct an employee commute travel survey within six months of occupancy of the 
Kaiser San Diego Central Medical Center and annually thereafter 

10. Submit a TDM Status Report annually to the City of San Diego that includes: 
 Name, phone number, and email address for the site’s TDM contact 
 Number of employees at the work site during normal business hours 
 Average Vehicle Ridership and mode share 
 Demonstration of ‘good faith effort’ to implement the TDM actions identified in 

this document 
11. With a view to achieving the goals of the TDM Ordinance, Kaiser will participate in the 

Kearny Mesa Traffic Management Association (TMA). 
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14.0 SIGNIFICANCE OF IMPACTS AND MITIGATION MEASURES 
14.1 Significance of Impacts 
14.1.1 Direct Impacts 
EXISTING + PROJECT PHASE I (PROJECT PHASE 1 IMPACTS) 
Based on the City of San Diego significance criteria, no direct significant impacts were determined 
in the Existing + Project Phase 1 scenario.  

Intersections 

None 

Segments 

None 

Freeway Segments 

None 

Ramp Meters 

None 

EXISTING + ENTIRE PROJECT (PROJECT PHASE 2 IMPACTS) 
Based on the City of San Diego significance criteria, no direct significant impacts were determined 
in the Existing + Entire Project (Phase 2) scenario.  

Intersections 

None 

Segments 

None 

Freeway Segments 

None 

Ramp Meters 

None 

NEAR-TERM + PROJECT PHASE I (PROJECT PHASE 1 IMPACTS) 
Based on the City of San Diego significance criteria, no direct significant impacts were determined 
in the Near-Term + Project Phase 1 scenario.  
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Intersections 

None 

Segments 

None 

Freeway Segments 

None 

Ramp Meters 

None 

NEAR-TERM + ENTIRE PROJECT (PROJECT PHASE 2 IMPACTS) 
Based on the City of San Diego significance criteria, the following direct significant impacts were 
determined in the Near-Term + Entire Project scenario.  

Intersections 

D-1. Clairemont Mesa Boulevard / Ruffin Road 
D-2. Balboa Avenue / Ruffin Road  

Segments 

None 

Freeway Segments 

None 

Ramp Meters 

None 

14.1.2 Cumulative Impacts 
YEAR 2035 + ENTIRE PROJECT 
Based on the City of San Diego significance criteria, the following long-term cumulative impacts 
were determined in the Year 2035 with Entire Project scenario.  

Intersections 

C-1. Clairemont Mesa Boulevard / Ruffin Road 
C-2. Clairemont Mesa Boulevard / Murphy Canyon Road  
C-3. Balboa Avenue / Ruffin Road  
C-4. Balboa Avenue / View Ridge Avenue  
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Segments 

None 

Freeway Segments 

C-5. I-15:  Clairemont Mesa Boulevard to Balboa Avenue 
C-6. I-15:  Balboa Avenue to Aero Drive 

Ramp Meter 

C-7. Clairemont Mesa Boulevard to SB I-15 

14.2 Recommended Mitigation Measures 
The following recommended mitigation measures are depicted in Figure 14-1: 

14.2.1 Direct Impacts 
EXISTING + PROJECT PHASE 1 
Since the project did not have any direct impacts in this analysis scenario, no mitigation measures 
are required.  Therefore, no mitigation measures are required prior to the development and operation 
of the Project Phase I. 

EXISTING + ENTIRE PROJECT 
Since the project did not have any direct impacts in this analysis scenario, no mitigation measures 
are required.  Therefore, no mitigation measures are required prior to the development and operation 
of the Entire Project. 

NEAR-TERM + PROJECT PHASE 1 
Since the project did not have any direct impacts in this analysis scenario, no mitigation measures 
are required.  Therefore, no mitigation measures are required prior to the development and operation 
of the Project Phase I. 

NEAR-TERM + ENTIRE PROJECT  
The following mitigation measures are recommended for the impacted locations for the Near-Term + 
Entire Project scenario.  These mitigation measures will be implemented prior to the development 
and operation of the Project Phase 2 (entire Project). 

Intersections 

D-1. Clairemont Mesa Boulevard / Ruffin Road (100% contribution) 

The improvement required to mitigate this impact is an eastbound right-turn lane on 
Clairemont Mesa Boulevard.  Figure M-1 in Appendix M graphically depicts the 
potential improvement.  The median would be relocated 3 feet to the north and the 
eastbound lanes would be reconfigured to provide a bike lane and an eastbound right-turn 
lane. This would require the acquisition of approximately 10 feet x 190 feet of additional 
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right-of-way (ROW) from the existing retail center at the southwest corner of the 
intersection.  Acquisition of 10 foot of ROW would result in reducing the existing 
building 28-foot setback from the curb line to 18 feet, and may be difficult to achieve in a 
timely manner. 

Based on the above discussion, this impact is considered significant and potentially 
unmitigated.    

D-2. Balboa Avenue / Ruffin Road (100% contribution) 

Modify signal and provide SB to WB right-turn overlap phasing at the Balboa Avenue / 
Ruffin Road intersection. (U-turns are not currently permitted and therefore, providing 
SB right-turn overlap phasing will not impact any U-turning traffic).   

14.2.2 Cumulative Impacts 
YEAR 2035 + ENTIRE PROJECT 
The following mitigation measures are recommended for the impacted locations: 

Intersections 

C-1. Clairemont Mesa Boulevard / Ruffin Road (100% contribution) 

See description for direct impact D-1. 

C-2. Clairemont Mesa Boulevard / Murphy Canyon Road (100% contribution) 

The third EB through lane on Clairemont Mesa Boulevard between Ruffin Road and 
Murphy Canyon Road that the project will provide prior to opening day will become a 
shared through / right-turn lane at Murphy Canyon Road, therefore providing additional 
capacity at the intersection (see conceptual drawing M-2 in Appendix M for a conceptual 
plan). 

C-3. Balboa Avenue / Ruffin Road (100% contribution) 

The mitigation measure recommended for the direct impact (D-2) will also mitigate this 
cumulative impact. 

C-4. Balboa Avenue / Viewridge Avenue (100% contribution) 

Restripe the southbound approach of the Balboa Avenue / Viewridge Avenue intersection 
to provide a second southbound left-turn lane (see conceptual drawing M-3 in Appendix 
M for a conceptual plan).  Also, provide suitable signal modifications to accommodate 
the second southbound left-turn lane. 

The above improvements will result in the elimination of parking for a distance of 160 
feet along the east curb of View Ridge Avenue, north of Balboa Avenue.  This is a 
reduction of approximately 7 parking spaces.  Field observations during various times 
indicated a maximum of 4 and minimum of 1 occupied spaces.  Several empty spaces 
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were observed close to these spaces.  The land uses fronting View Ridge Avenue provide 
adequate parking spaces onsite.  Therefore, the demand for parking is unlikely to increase 
in the future.  Hence, eliminating these spaces is not expected to result in any hardship to 
current users.   

 Freeway Segments 

C-5. I-15:  Clairemont Mesa Boulevard to Balboa Avenue  

The project should contribute a fair share of 8% towards future improvements on I-15.  
Since there is no programmed improvement plan for this segment of  
I-15, the impact is considered not fully mitigated. 

C-6. I-15:  Balboa Avenue to Aero Drive  

The project should contribute a fair share 10% towards future improvements on I-15.  
Since there is no programmed improvement plan for this segment of  
I-15, the impact is considered not fully mitigated. 

Ramp Meters 

C-7. Clairemont Mesa Blvd to SB I-15 Metered Freeway On-Ramp 

The Clairemont Mesa Boulevard to SB I-15 on-Ramp currently has one HOV lane and 2 
SOV lanes and is built to its ultimate configuration, therefore, no feasible mitigation is 
available and the impact is considered not mitigated. 

14.3 Project Frontage and On-Site Circulation Improvements 
In addition to the above mitigation improvements, the project will provide the following frontage 
improvements as part of the Project Phase 1: 
 

F-1. Clairemont Mesa Boulevard: Ruffin Road to Murphy Canyon Road  

The project will dedicate appropriate right-of-way along its entire frontage on Clairemont 
Mesa Boulevard including appropriate off-site transitions and construct a third EB 
through lane between Ruffin Road and Murphy Canyon Road (see conceptual drawing 
M-2 in Appendix M). 

F-2. Clairemont Mesa Boulevard / Project Driveway  

The Project will install a traffic signal at this new intersection and provide interconnect to 
the existing coordinated signal system on Clairemont Mesa Boulevard.  The Project will 
provide the following lane configuration (see conceptual drawing M-2 in Appendix M). 

- WB: Two 300-foot long left-turn lanes and three through lanes 
- NB:  Two right-turn lanes and one left-turn lane 
- EB: One 150-foot long right-turn lane, three through lanes and a Class II bike 

lane 
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F-3. Ruffin Road: North of Ruffin Court 

Provide a 280 foot long raised median on Ruffin Road, just north of Ruffin Court. (see 
conceptual drawing M-4 in Appendix M). 

F-4. On-Site Circulation 

SB traffic will not be stopped at the first internal intersection of the roadway from the 
Clairemont Mesa Boulevard signalized access point. 

F-5. Bus Stop 

The project will relocate the existing bus stop for EB routes #25 and #928 on Clairemont 
Mesa Boulevard  (currently located just west of Ruffin Road on the south side of 
Clairemont Mesa Boulevard) to the east side on Ruffin Road, along the project frontage. 

14.4 Post Mitigation Analysis 
A mitigation analysis was conducted to demonstrate that the recommended mitigation measures 
would mitigate project impacts to below a level of significance.  Conceptual sketches for the various 
recommended improvements are included in Appendix M.   

Table 14-1 summarizes the results of the post mitigation intersection analysis.  As seen in Table 14-
1, in the Near-Term, the two intersections that are directly impacted are calculated to operate at  
LOS E with the recommended mitigation, but with less delay than for the without project traffic 
condition.  Hence the impact is considered mitigated.   

TABLE 14-1 
POST-MITIGATION ANALYSIS 

Intersection 
Peak 

Period 

Pre Mitigation Conditions Post Mitigation 
With Project 

Traffic a Without Project 
Traffic 

With Project 
Traffic 

Delay LOS  Delay LOS  Delay LOS  

Near-Term                     

7.  Clairemont Mesa Blvd / Ruffin Rd b PM 56.6 E 59.6 E - - 
22. Ruffin Rd / Balboa Ave PM 68.1 E 73.7 E 64.4 E 
              
Long-Term               

7.  Clairemont Mesa Blvd / Ruffin Rd PM 61.6 E 65.1 E 61.5 E 
8.  Clairemont Mesa Blvd / Murphy Canyon Rd PM 46.8 D 58.4 E 25.1 C 
22. Ruffin Rd / Balboa Ave PM 60.8 E 66.4 E 58.0 E 
23. Viewridge Ave / Balboa Ave PM 52.8 D 57.9 E 40.6 D 
                

Footnotes: 
a. The post-mitigation delay is below the Pre-mitigation without project traffic delay.  
b. This impact is significant and unmitigated as described in Section 14-2 above.  Hence, the delay and LOS with mitigation are not shown. 
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In the Long-Term, with the addition of project traffic and with the implementation of the 
recommended mitigation, two of the four impacted intersections are calculated to operate at an 
acceptable LOS of D or better.  The remaining three intersections, Clairemont Mesa Boulevard / 
Ruffin Road and Ruffin Road / Balboa Avenue are calculated to continue operate at LOS E with the 
implementation of the recommended mitigation measures, but with less delay than for the without 
project traffic condition.  Hence, the impact is considered mitigated.   

The mitigation analysis worksheets for the impacted intersections are included in Appendix N. 

14.5 Fair Share Calculations 
Fair share calculations were conducted to determine the Project’s percentage responsibility for each 
cumulatively impacted location where a direct impact is not also calculated (100% contribution for 
direct impacts).  Thus, fair share calculations were conducted for the following 4 locations: 

 Viewridge Avenue / Balboa Avenue intersection (fully mitigated) 
 I-15 freeway segment from Clairemont Mesa Boulevard to Balboa Avenue (partially 

mitigated) 
 I-15 freeway segment from Balboa Avenue to Aero Drive (partially mitigated) 
 Metered Ramp from Clairemont Mesa Boulevard to SB I-15 (not mitigated) 

 
Table 14-2 summarizes the fair share calculations for all impacted intersections, Freeway Mainline 
Segments and Ramp Meters.  

TABLE 14-2 
FAIR SHARE CALCULATIONS 

Description 

Entering PM Peak Hour Volume Project 
Contribution 
Percentage Existing 

Year 2035 
With Project 

Increase Project 

Intersections           

23. Viewridge Ave / Balboa Ave 3,651  4,897  1,246  97  8% 
      

Freeway Segments           

I-15: Clairemont Mesa Blvd to Balboa Ave 21,672  27,293  5,622  454  8% 
I-15:  Balboa Avenue to Aero Drive 23,338  29,171  5,833  575  10% 
      

Ramp Meter      

Clairemont Mesa Blvd to SB I-15 771  1,370  599  230  38% 
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14.6 Conclusion 
With implementation of the above recommended mitigation measures, the significant direct and 
cumulative impacts are considered fully mitigated, except for the significant cumulative impacts on 
two I-15 Freeway segments and the metered On-Ramp at Clairemont Mesa Boulevard / I-15 SB On-
Ramp.  In addition, the project will provide the following frontage improvements with Project Phase 
1. 

 Clairemont Mesa Boulevard - The Project will dedicate appropriate right-of way 
necessary for improving Clairemont Mesa Boulevard along its frontage, including 
appropriate transitions and install a traffic signal at the Clairemont Mesa Boulevard / 
Project Driveway #1 intersection and provide the following geometry (see conceptual 
plan in Appendix M): 
- WB: Two 300-foot long left-turn lanes and three through lanes 
- NB:  Two right-turn lanes and one left-turn lane 
- EB: One 150-foot long right-turn lane, three through lanes and a Class II bike lane. 
Peak hour signal warrant analysis indicates a traffic signal is warranted in the near and 
long-terms, during the PM peak hour (Appendix O). 

 Ruffin Road - Provide a 280 foot long raised median in the southern portion of Ruffin 
Road, between Clairemont Mesa Boulevard and Ruffin Court where a median does not 
currently exist (see Figure M-4 in Appendix M). 

 On-Site Circulation - In terms of on-site circulation, southbound traffic will not be 
stopped at the first internal intersection of the roadway from the Clairemont Mesa 
Boulevard driveway.   

 Bus Stop - The existing bus stop for Routes #25 and #928 on Clairemont Mesa Boulevard 
currently located just west of Ruffin Road on the south side of Clairemont Mesa 
Boulevard should be relocated to the east side of Ruffin Road, along the project frontage. 
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APPENDIX A 
THE METROPOLITAN TRANSIT SYSTEM ROUTE MAPS AND SCHEDULES 
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A

Route 20: select Sunday trips only

Route 20X

Alternative formats available upon request. Please call: (619) 557-4555 / Formato alternativo disponible al preguntar. Favor de llamar: (619) 557-4555

America Plaza (210)

City College
Fashion Valley (20)

TROLLEY 
CONNECTIONS

DESTINATIONS
• City College
• Downtown Courthouses (210)

• Fashion Valley Mall (20)

• Miramar College
• Mira Mesa MarketCenter

Downtown –
Del Lago Station
via Fashion Valley

Downtown –
Mira Mesa Express
via I-15 / Mid-City

20 210
Effective JUNE 10, 2012

DIRECTORY / Directorio

   Regional Transit Information
Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

InfoExpress (24-hour info via Touch-Tone phone)

Información las 24 horas (via teléfono de teclas)
(619) 685-4900

Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 557-4555

   SafeWatch (619) 557-4500

The Transit Store / Lost & Found
   The Transit Store / Objetos extraviados

Articles found on the bus are turned in at
   The Transit Store

Artículos encontrados en los autobuses son    
   entregados a The Transit Store

(619) 234-1060

1st & Broadway
Downtown San Diego

M–F 9am–5pm

 For MTS online trip planning
   Planifi cación de viajes por Internet www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at The Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en The Transit 
Store, o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.25

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.10*

   Children 5 & under / Niños de 5 años o menos FREE / GRATIS
   Up to two children ride free per paying adult / Máximo dos niños viajan gratis por cada adulto

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menos) $36.00*

*          I.D. required for discount fare or pass.
*Se requiere identifi cación para tarifas o pases de descuento.

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD BREEZE and SPRINTER. Valid for a discount on COASTER fares. 
Not valid on Premium Express, Rural, Access, or special service buses.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express, rurales, Access, 
ni los servicios especiales.



D = Route 20D: Express/no stops between downtown San Diego and Del Lago Transit Station. / Ruta 20D: Viaje 'Express' sin paradas entre el centro de San Diego y el Del Lago Transit Station.
H = Route 20 via Fashion Valley and Hillcrest. / Ruta 20 via Fashion Valley y Hillcrest.
T = Route 20 arrives/departs University Ave. & 6th Ave. (Hillcrest) 5 minutes after time shown. / Ruta 20 llegada/salida University Ave. y 6th Ave. (Hillcrest) 5 minutos después de la hora indicada.
U = Route 20 arrives/departs University Ave. & 7th Ave. (Hillcrest) 6 minutes after time shown. / Ruta 20 llegada/salida University Ave. y 7th Ave. (Hillcrest) 6 minutos después de la hora indicada.
V = Trip ends at Westview Parkway at time shown. Trip does not serve the bus stop at Black Mountain Rd. & Mira Mesa Blvd. / Viaje termina en Westview Parkway en la hora indicada. Viaje no ofrece servicio a la parada de autobús en Black Mountain Rd. y Mira Mesa Blvd.
W = Begins 3 minutes earlier from Westview Parkway (Mira Mesa Market Center). / Comienza 3 minutos antes en Westview Parkway (Mira Mesa Market Center).
X = Route 20X does not serve Fashion Valley. / Ruta 20X no ofrece servicio a Fashion Valley.
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— D 4:52a 5:27a
— 4:53 5:04a 5:04a 5:16a 5:32a 5:38a 5:46a 6:00a 6:07
— 5:23 5:34 5:34 5:46 6:02 6:08 6:16 6:30 6:37
— 5:33 5:44 5:46 6:00 — — — — —
— X 5:53 6:07 6:27 6:35 6:43 6:58 7:05
— 6:02 6:13 6:15 6:29 — — — — —

X 6:16a 6:19 6:33 6:56 7:04 7:13 7:28 7:35
6:29 6:32 6:43 6:45 6:59 — — — — —

X 6:46 6:49 7:03 7:26 7:34 7:43 7:58 8:05
6:59 7:02 7:13 7:15 7:29 — — — — —

X 7:16 7:19 7:34 7:57 8:05 8:14 8:29 8:36
7:29 7:32 7:43 7:45 7:59 — — — — —

X 7:46 7:49 8:04 8:27 8:35 8:44 8:59 9:06
7:59 8:02 8:13 8:15 8:29 — — — — —

X 8:16 8:19 8:34 8:56 9:04 9:13 9:29 9:36
8:29 8:32 8:43 8:45 8:59 — — — — —

X 8:46 8:49 9:04 9:26 V — — — —
9:06 9:09 9:20 9:22 9:36 9:58 10:06 10:15 10:31 10:38
9:36 9:39 9:50 9:52 10:06 10:28 V — — — —

10:06 10:09 10:20 10:22 10:36 10:58 11:06 11:15 11:31 11:38
10:36 10:39 10:50 10:52 11:06 11:28 V — — — —
11:06 11:09 11:20 11:22 11:36 11:58 12:06p 12:15p 12:32p 12:39p
11:36 11:39 11:50 11:52 12:06p 12:28p V — — — —
12:06p 12:09p 12:20p 12:22p 12:36 12:58 1:06 1:15 1:32 1:39
12:36 12:39 12:50 12:52 1:06 1:28 V — — — —

1:05 1:08 1:20 1:22 1:37 1:59 2:07 2:16 2:33 2:40
1:35 1:38 1:50 1:52 2:07 2:29 V — — — —
2:04 2:07 2:20 2:22 2:38 3:02 3:11 3:22 3:39 3:46
2:34 2:37 2:50 2:52 3:08 3:32 3:41 3:52 4:09 4:16
3:01 3:04 3:17 3:19 3:35 — — — — —

X 3:19 3:22 3:39 4:03 4:12 4:23 4:40 4:47
3:31 3:34 3:47 3:49 4:05 — — — — —

X 3:49 3:52 4:09 4:33 4:42 4:53 5:10 5:17
4:01 4:04 4:17 4:19 4:35 — — — — —

X 4:19 4:22 4:39 5:04 5:13 5:24 5:41 5:48
4:31 4:34 4:47 4:49 5:05 — — — — —

X 4:49 4:52 5:09 5:34 5:43 5:54 6:11 6:18
5:06 5:09 5:21 5:23 5:39 — — — — —

X 5:23 5:26 5:43 6:08 6:17 6:28 6:45 6:52
5:36 5:39 5:51 5:53 6:09 — — — — —

X 5:54 5:57 6:13 6:36 6:44 6:54 7:10 7:17
6:09 6:12 6:23 6:25 6:39 — — — — —
6:24 6:27 6:38 6:40 6:54 7:14 7:22 7:31 7:45 7:51
6:54 6:57 7:08 7:10 7:24 7:44 7:52 8:01 8:15 8:21
7:20 7:23 7:34 7:37 7:50 8:08 8:15 8:23 8:36 8:42
7:50 7:53 8:04 8:07 8:20 8:38 8:45 8:53 9:06 9:12
8:50 8:53 9:04 9:07 9:20 9:38 9:45 9:53 10:06 10:12
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— D 5:51a 6:22a
— 5:52 6:02a 6:06a 6:18a 6:35a 6:41a 6:49a 7:04a 7:11
— 6:22 6:32 6:36 6:48 7:05 7:11 7:19 7:34 7:41

6:49a 6:52 7:02 7:08 7:21 — — — — —
7:19 7:22 7:32 7:38 7:51 8:09 8:16 8:24 8:40 8:47
7:49 7:52 8:02 8:08 8:21 — — — — —
8:19 8:22 8:33 8:38 8:52 9:10 9:17 9:26 9:43 9:50
8:49 8:52 9:03 9:08 9:22 — — — — —
9:19 9:22 9:33 9:38 9:52 10:10 10:17 10:26 10:43 10:50
9:49 9:52 10:03 — — — — — — —

10:19 10:22 10:33 10:38 10:52 11:10 11:17 11:26 11:43 11:50
10:48 10:51 11:03 — — — — — — —
11:18 11:21 11:33 11:37 11:52 12:11p 12:19p 12:28p 12:46p 12:53p
11:48 11:51 12:03p — — — — — — —
12:18p 12:21p 12:33 12:37p 12:52p 1:11 1:19 1:28 1:46 1:53
12:48 12:51 1:03 — — — — — — —

1:18 1:21 1:33 1:37 1:52 2:11 2:19 2:28 2:46 2:53
1:48 1:51 2:03 — — — — — — —
2:19 2:22 2:34 2:38 2:53 3:12 3:20 3:29 3:47 3:54
2:49 2:52 3:04 3:08 3:23 — — — — —
3:19 3:22 3:34 3:38 3:53 4:12 4:20 4:29 4:47 4:54
3:49 3:52 4:04 4:08 4:23 — — — — —
4:19 4:22 4:34 4:38 4:53 5:12 5:20 5:29 5:47 5:54
4:49 4:52 5:04 — — — — — — —
5:19 5:22 5:34 5:38 5:53 6:12 6:20 6:29 6:47 6:54
5:49 5:52 6:04 — — — — — — —
6:19 6:22 6:34 6:38 6:52 7:10 7:18 7:27 7:44 7:51
7:19 7:22 7:34 7:38 7:52 8:10 8:17 8:25 8:42 8:49
8:20 8:23 8:34 8:38 8:51 9:09 9:16 9:23 9:39 9:45
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— 6:21a 6:31a 6:41a 6:53a 7:10a 7:16a 7:24a 7:39a 7:46a
— D 6:22 6:53

H 7:46a 7:49 U 8:01 8:11 8:24 8:42 8:49 8:57 9:13 9:20
— D 8:20 8:51

H 8:43 8:46 U 8:58 9:08 9:22 9:40 9:47 9:56 10:13 10:20
9:44 9:47 9:58 10:08 10:22 10:40 10:47 10:56 11:13 11:20

10:43 10:46 10:58 11:08 11:23 11:42 11:50 11:59 12:17p 12:24p
11:43 11:46 11:58 12:08p 12:23p 12:42p 12:50p 12:59p 1:17 1:24
12:43p 12:46p 12:58p 1:08 1:23 1:42 1:50 1:59 2:17 2:24

1:43 1:46 1:58 2:08 2:23 2:42 2:50 2:59 3:17 3:24
2:43 2:46 2:58 3:08 3:23 3:42 3:50 3:59 4:17 4:24
3:43 3:46 3:58 4:08 4:23 4:42 4:50 4:59 5:17 5:24
4:43 4:46 4:58 5:08 5:23 5:42 5:50 5:59 6:17 6:24
5:43 5:46 5:58 6:08 6:23 6:42 6:50 6:59 7:17 7:24
6:43 6:46 6:58 7:08 7:22 7:40 7:48 7:57 8:14 8:21
7:43 7:46 7:58 8:08 8:22 8:40 8:47 8:55 9:12 9:19
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4:41a 4:48a 5:03a 5:11a 5:19a 5:39a 5:51a 5:53a 6:02a
X 5:04 5:11 5:26 5:34 5:42 6:02 6:15

— — — — — 6:08 6:21 6:23 6:33
X 5:30 5:37 5:53 6:02 6:10 6:32 6:45

— — — — — 6:37 6:50 6:52 7:02
X 5:50 5:58 6:16 6:28 6:39 7:02 7:17

— — — — — 7:07 7:20 7:22 7:32
X 6:20 6:28 6:46 6:58 7:09 7:32 7:47

— — — — — 7:37 7:50 7:52 8:02
X 6:50 6:58 7:16 7:28 7:39 8:02 8:17

— — — — — 8:07 8:20 8:22 8:32
7:20 7:28 7:46 7:58 8:09 8:32 8:45 8:50 9:00
7:49 7:57 8:15 8:27 8:38 9:01 9:14 9:16 9:26
8:19 8:27 8:45 8:56 9:07 9:29 9:42 9:44 9:54
8:49 8:57 9:15 9:26 9:37 9:59 10:12 10:14 10:24
— — — — W 10:06 10:28 10:41 10:43 10:52

9:52 9:59 10:16 10:25 10:33 10:55 11:08 11:10 11:19
— — — — W 11:03 11:25 11:38 11:40 11:49

10:52 10:59 11:16 11:25 11:33 11:55 12:08p 12:10p 12:19p
— — — — W 12:03p 12:25p 12:39 12:41 12:50

11:50 11:57 12:15p 12:25p 12:33 12:58 1:12 1:14 1:23
— — — — W 1:03 1:28 1:42 1:44 1:53

12:54p 1:01p 1:19 1:29 1:37 2:02 2:16 2:20 2:29
— — — — WX 2:07 2:32 2:46
— — — — — 2:37 2:51 2:53 3:02

X 1:54 2:01 2:19 2:29 2:37 3:02 3:16
— — — — — 3:07 3:22 3:24 3:35
— — — — WX 3:07 3:32 3:47
— — — — — 3:41 3:56 3:58 4:09
— — — — WX 3:22 3:47 4:02

X 2:54 3:01 3:19 3:29 3:37 4:02 4:16
— — — — — 4:11 4:26 4:28 4:39
— — — — WX 3:52 4:17 4:32

X 3:23 3:30 3:49 3:58 4:07 4:32 4:47
— — — — — 4:41 4:56 4:58 5:09
— — — — WX 4:25 4:50 5:05

X 3:59 4:06 4:25 4:34 4:43 5:08 5:23
— — — — — 5:13 5:28 5:30 5:41
— — — — WX 4:59 5:24 5:39

X 4:31 4:38 4:57 5:06 5:15 5:40 5:55
— — — — — 5:45 6:00 6:02 6:11
— — — — WX 5:33 5:56 6:11

5:04 5:11 5:30 5:39 5:48 6:13 6:28 6:30 6:41
5:35 5:42 6:00 6:09 6:18 6:41 6:56 6:58 7:07
6:12 6:19 6:36 6:45 6:54 7:14 7:27 7:29 7:38
7:12 7:19 7:36 7:45 7:54 8:14 8:27 8:29 8:38

D 7:22 7:57
8:23 8:29 8:43 8:52 9:00 9:17 9:29 9:30 9:39

D 8:47 9:22
9:24 9:30 9:44 9:53 10:00 10:17 10:29 10:30 10:39

10:24 10:30 10:44 10:53 11:00 11:17 11:29 11:30 11:39
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5:24a 5:31a 5:43a 5:51a 5:57a 6:13a 6:25a 6:28a 6:37a
6:24 6:31 6:43 6:51 6:57 7:13 7:25 7:28 7:37
— — — — — 7:41 7:54 7:57 8:07

7:20 7:27 7:40 7:48 7:55 8:11 8:24 8:27 8:37
— — — — — 8:40 8:54 8:57 9:07

8:13 8:20 8:34 8:42 8:50 9:07 9:21 9:24 9:35
— — — — — 9:36 9:51 9:54 10:05

9:08 9:15 9:30 9:39 9:48 10:06 10:21 10:24 10:35
— — — — — — — 10:54 11:05

10:08 10:15 10:30 10:39 10:48 11:06 11:21 11:24 11:35
— — — — — — — 11:54 12:05p

11:08 11:15 11:30 11:39 11:48 12:06p 12:21p 12:24p 12:35
— — — — — — 12:54 1:05

12:07p 12:14p 12:29p 12:39p 12:48p 1:06 1:21 1:24 1:35
— — — — — — — 1:54 2:05

1:07 1:14 1:29 1:39 1:48 2:06 2:21 2:24 2:35
— — — — — — — 2:54 3:05

2:07 2:14 2:29 2:39 2:48 3:06 3:21 3:24 3:35
— — — — — 3:36 3:51 3:54 4:05

3:07 3:14 3:29 3:39 3:48 4:06 4:21 4:24 4:35
— — — — — 4:36 4:51 4:54 5:05

4:07 4:14 4:29 4:39 4:48 5:06 5:21 5:24 5:35
— — — — — — — 5:54 6:04

5:08 5:15 5:29 5:38 5:46 6:04 6:19 6:23 6:33
— — — — — — — 6:53 7:03

6:07 6:14 6:28 6:36 6:44 7:01 7:15 7:17 7:27
— — — — — — — 7:53 8:03

7:07 7:14 7:28 7:36 7:44 8:01 8:15 8:17 8:27
8:09 8:16 8:29 8:37 8:45 9:01 9:15 9:17 9:26

D 8:51 9:26
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Carmel 
Mtn. & 

Peñasquitos 
Dr.

K
Rancho 

Peñasquitos 
& Paseo 
Montril

I
Mira Mesa 

Bl. & 
Black 

Mountain Rd.

F
Kearny 
Mesa 

Transit 
Center

E
Fashion 
Valley

Transit Center 
ARRIVE         DEPART

C
10th Ave. 

& 
Broadway
ARRIVE

H 5:59a 6:06a 6:18a 6:26a 6:32a 6:48a 7:00a 7:08a T 7:20a
H 6:56 7:03 7:16 7:24 7:31 7:47 8:00 8:08 T 8:20
H 7:56 8:03 8:16 8:24 8:31 8:47 9:00 9:08 T 9:20

8:52 8:59 9:13 9:21 9:29 9:46 10:00 10:08 10:18
9:45 9:52 10:07 10:16 10:25 10:43 10:58 11:08 11:19

10:45 10:52 11:07 11:16 11:25 11:43 11:58 12:08p 12:19p
11:45 11:52 12:07p 12:16p 12:25p 12:43p 12:58p 1:08 1:19
12:44p 12:51p 1:06 1:16 1:25 1:43 1:58 2:08 2:19

1:44 1:51 2:06 2:16 2:25 2:43 2:58 3:08 3:19
2:44 2:51 3:06 3:16 3:25 3:43 3:58 4:08 4:19
3:44 3:51 4:06 4:16 4:25 4:43 4:58 5:08 5:19
4:47 4:54 5:08 5:17 5:25 5:43 5:58 6:08 6:19

H 5:50 5:57 6:11 6:19 6:27 6:44 6:58 7:08 T 7:20
H 6:50 6:57 7:11 7:19 7:27 7:44 7:58 8:08 T 8:20
D 7:24 7:59
D 8:21 8:56

EXPRESS

EXPRESS

EXPRESS

DIRECT EXPRESS

DIRECT EXPRESS

DIRECT EXPRESS

DIRECT EXPRESS

DIRECT EXPRESS

DIRECT EXPRESS

DIRECT EXPRESS
DIRECT EXPRESS

DIRECT EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

EXPRESS

Route 20 – Monday through Friday / lunes a viernes

Route 20 – Saturday / sábado

Route 20 – Sunday / domingo

 A Saturday or Sunday schedule will be operated on the following holidays and observed holidays: 
Se operará con horario de sábado o domingo durante los siguientes días festivos y feriados observados:

New Year’s Day, Presidents’ Day, Memorial Day, Independence Day, 
Labor Day, Thanksgiving, Christmas



• =  Board bus on Clairemont Mesa Blvd. in front of Spice House Restaurant / Encuentra el autobús en Clairemont Mesa Blvd. en frente del restaurante Spice House

Fashion Valley ➡ Linda Vista ➡ Tierrasanta ➡ Kearny Mesa
A

Fashion Valley 
Transit Center

DEPART

B
Comstock St.

&
Linda Vista Rd.

C
Sharp Hospital 
(Health Center 

& Frost)

E
Stonecrest

Plaza

F
Tierrasanta 

Blvd. & 
Santo Rd.

G
Clairemont 

Mesa Blvd. & 
Santo Rd.

I
Kearny Mesa 
Transit Center

ARRIVE

— — — 6:38a 6:44a 6:48a 6:56a
7:09a 7:16a 7:27a 7:38 7:44 7:48 7:56
8:09 8:16 8:27 8:38 8:44 8:48 8:56
9:07 9:14 9:25 9:36 9:42 9:46 9:54

10:07 10:14 10:25 10:36 10:42 10:46 10:54
11:07 11:14 11:25 11:36 11:42 11:46 11:54
12:07p 12:14p 12:25p 12:36p 12:42p 12:46p 12:54p

1:07 1:14 1:26 1:39 1:46 1:50 1:58
2:10 2:17 2:29 2:42 2:49 2:53 3:01
3:10 3:17 3:29 3:42 3:49 3:53 4:01
4:13 4:20 4:32 4:45 4:52 4:56 5:04
5:16 5:23 5:35 5:48 5:55 5:59 6:07
6:18 6:25 6:37 6:50 6:57 7:01 7:09

Kearny Mesa ➡ Tierrasanta ➡ Linda Vista ➡ Fashion Valley
I

Kearny Mesa 
Transit Center•

DEPART

G
Clairemont 

Mesa Blvd. & 
Santo Rd.

F
Santo Rd. & 
Tierrasanta 

Blvd.

E
Stonecrest

Plaza

C
Sharp Hospital 
(Health Center 

& Frost)

B
Comstock St.

&
Linda Vista Rd.

A
Fashion Valley 
Transit Center

ARRIVE

— — — 6:25a 6:40a 6:51a 6:58a
7:07a 7:13a 7:18a 7:27 7:42 7:53 8:00
8:07 8:13 8:18 8:27 8:42 8:53 9:00
9:07 9:13 9:18 9:27 9:42 9:53 10:00

10:07 10:13 10:18 10:27 10:42 10:53 11:00
11:07 11:13 11:18 11:27 11:42 11:53 12:00p
12:07p 12:13p 12:18p 12:27p 12:42p 12:53p 1:00

1:07 1:13 1:18 1:27 1:43 1:55 2:03
2:07 2:13 2:18 2:27 2:43 2:55 3:03
3:10 3:16 3:21 3:30 3:46 3:58 4:06
4:10 4:16 4:21 4:30 4:46 4:58 5:06
5:12 5:18 5:23 5:32 5:48 6:00 6:08
6:17 6:23 6:28 6:36 6:50 7:01 7:08

Route 25 Monday through Friday only / lunes a viernes solamente

Alternative formats available upon request. Please call: (619) 557-4555 / Formato alternativo disponible al preguntar. Favor de llamar: (619) 557-4555

Fashion Valley

TROLLEY 
CONNECTION

DESTINATIONS
(25)

(928)

(25)

(25)

(25)

Fashion Valley –
Kearny Mesa

Fashion Valley –
Kearny Mesa

25 928
Effective JANUARY 30, 2011

DIRECTORY / Directorio

   Regional Transit Information
   Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

   InfoExpress (24-hour info via Touch-Tone phone)

   Información las 24 horas (via teléfono de teclas)
(619) 685-4900

   Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 656-2300

   SafeWatch (619) 557-4500

   Lost & Found
   Objetos extraviados

(619) 427-6438
or/ó

(800) 409-3310

   The Transit Store
(619) 234-1060 

1st & Broadway, Downtown San Diego
M–F 9am–5pm

   For MTS online trip planning
   Planifi cación de viajes por Internet

www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at the Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en ‘The Transit 
Store,’ o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.25

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.10*

   Children 5 & under / Niños de 5 años o menos FREE / GRATIS*

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menos) $36.00*

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD Breeze and SPRINTER. Valid for a discount on COASTER 
fares; not valid on Premium Express, Rural, or special service buses, 
or ADA paratransit.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express ni rurales, los 
servicios especiales ni los servicios para discapacitados de ADA.

*           I.D. required for discount fare or pass.
* Se requiere identifi cación para tarifas o pases de descuento.

The schedules and other information shown in this timetable are subject to change. MTS does not assume responsibility for errors in timetables nor for any inconvenience caused by delayed buses.
Los horarios e información que se indican en este itinerario están sujetos a cambios. MTS no asume responsabilidad por errores en los itinerarios, ni por ningún perjuicio que se origine por los autobuses demorados.



• =  Board bus on Clairemont Mesa Blvd. in front of Spice House Restaurant 
Encuentra el autobús en Clairemont Mesa Blvd. en frente del restaurante Spice House

* A Saturday or Sunday schedule will be operated on most holidays and observed holidays, including New Year’s Day, Presidents’ 
Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and Christmas. For holiday service details, visit www.sdmts.com 
or call 511. / Se operará con horario de sábado o domingo durante la mayoría de los días festivos y los feriados observados. Los 
días festivos incluyen Año Nuevo, Presidents' Day, Memorial Day, Día de la Independencia (E.E.U.U.), Labor Day, Día de Acción de 
Gracias y Navidad. Para detalles sobre el servicio en días festivos, visite www.sdmts.com o llame al 511.
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= Timepoint and/or transfer point = Transfer pointA

Fashion Valley ➡ Kearny Mesa
A

Fashion 
Valley T.C.
DEPART

D
Murray 
Ridge &

Sandrock 

E
Stone-
crest
Plaza

H
Ruffin Rd.
& Balboa 

Ave.

I
Kearny 

Mesa T.C.
ARRIVE

5:24a 5:37a 5:47a 5:53a 6:00a
5:54 6:07 6:17 6:23 6:30
6:24 6:37 6:47 6:53 7:00
6:54 7:07 7:17 7:23 7:30
7:24 7:37 7:47 7:53 8:00
7:54 8:07 8:17 8:23 8:30
8:24 8:37 8:47 8:53 9:00
8:54 9:07 9:17 9:23 9:30
9:24 9:37 9:47 9:53 10:00
9:54 10:07 10:17 10:23 10:30

10:24 10:37 10:47 10:53 11:00
10:54 11:07 11:17 11:23 11:30
11:24 11:37 11:48 11:55 12:02p
11:54 12:08p 12:19p 12:26p 12:34
12:24p 12:38 12:49 12:56 1:04
12:54 1:08 1:19 1:26 1:34
1:24 1:38 1:49 1:56 2:04
1:54 2:08 2:19 2:26 2:34
2:24 2:38 2:49 2:56 3:04
2:54 3:08 3:19 3:26 3:34
3:24 3:39 3:50 3:59 4:07
3:54 4:09 4:20 4:29 4:37
4:24 4:39 4:50 4:59 5:07
4:54 5:09 5:20 5:29 5:37
5:24 5:39 5:50 5:59 6:07
5:54 6:09 6:20 6:27 6:35
6:28 6:43 6:54 7:01 7:09
7:36 7:50 8:00 8:06 8:13
8:39 8:52 9:02 — —
9:39 9:52 10:02 — —

Fashion Valley ➡ Kearny Mesa
A

Fashion 
Valley T.C.
DEPART

D
Murray 
Ridge &

Sandrock 

E
Stone-
crest
Plaza

H
Ruffin Rd.
& Balboa 

Ave.

I
Kearny 

Mesa T.C.
ARRIVE

7:08a 7:20a 7:30a — —
8:08 8:20 8:30 — —
9:08 9:20 9:30 — —

10:08 10:20 10:30 — —
11:08 11:20 11:30 — —
12:08p 12:22p 12:32p — —

1:08 1:22 1:32 — —
2:08 2:22 2:32 — —
3:08 3:22 3:32 — —
4:08 4:22 4:32 — —
5:08 5:22 5:32 — —
6:08 6:22 6:32 — —
7:09 7:22 7:32 — —
8:09 8:22 8:32 — —
9:09 9:21 9:31 — —

Fashion Valley ➡ Kearny Mesa
A

Fashion 
Valley T.C.
DEPART

D
Murray 
Ridge &

Sandrock 

E
Stone-
crest
Plaza

H
Ruffin Rd.
& Balboa 

Ave.

I
Kearny Mesa 
Transit Ctr.

ARRIVE
9:08a 9:20a 9:30a — —

10:08 10:20 10:30 — —
11:08 11:20 11:30 — —
12:08p 12:22p 12:32p — —

1:08 1:22 1:32 — —
2:08 2:22 2:32 — —
3:08 3:22 3:32 — —
4:08 4:22 4:32 — —
5:08 5:22 5:32 — —
6:08 6:22 6:32 — —

Kearny Mesa ➡ Fashion Valley
I

Kearny 
Mesa T.C.•
DEPART

H
Ruffin Rd.
& Balboa 

Ave.

E
Stone-
crest
Plaza

D
Murray 
Ridge &

Sandrock 

A
Fashion 

Valley T.C.
ARRIVE

— — 4:50a 4:58a 5:13a
— — 5:20 5:28 5:43
— — 5:50 5:58 6:13

6:11a 6:15a 6:20 6:28 6:43
6:37 6:42 6:48 6:57 7:13
7:07 7:12 7:18 7:27 7:43
7:37 7:42 7:48 7:57 8:13
8:07 8:12 8:18 8:27 8:43
8:37 8:42 8:48 8:57 9:13
9:07 9:12 9:18 9:27 9:43
9:37 9:42 9:48 9:57 10:13

10:07 10:12 10:18 10:27 10:43
10:37 10:42 10:48 10:57 11:13
11:05 11:10 11:17 11:27 11:43
11:35 11:40 11:47 11:57 12:13p
12:03p 12:08p 12:15p 12:27p 12:43
12:33 12:38 12:45 12:57 1:13

1:03 1:08 1:15 1:27 1:43
1:33 1:38 1:45 1:57 2:13
2:03 2:08 2:15 2:27 2:43
2:33 2:38 2:45 2:57 3:13
3:05 3:10 3:17 3:27 3:43
3:35 3:40 3:47 3:57 4:13
4:05 4:10 4:17 4:27 4:43
4:35 4:40 4:47 4:57 5:13
5:05 5:10 5:17 5:27 5:43
5:35 5:40 5:47 5:57 6:13
6:05 6:10 6:17 6:27 6:43
6:40 6:45 6:51 7:00 7:15
7:51 7:56 8:02 8:11 8:26
— — 9:03 9:11 9:26

Kearny Mesa ➡ Fashion Valley
I

Kearny 
Mesa T.C.
DEPART

H
Ruffin Rd.
& Balboa 

Ave.

E
Stone-
crest
Plaza

D
Murray 
Ridge &

Sandrock 

A
Fashion 

Valley T.C.
ARRIVE

— — 6:34a 6:43a 6:58a
— — 7:34 7:43 7:58
— — 8:34 8:43 8:58
— — 9:34 9:43 9:58
— — 10:33 10:43 10:59
— — 11:33 11:43 11:59
— — 12:33p 12:43p 12:59p
— — 1:33 1:43 1:59
— — 2:33 2:43 2:59
— — 3:33 3:43 3:59
— — 4:33 4:43 4:59
— — 5:33 5:43 5:59
— — 6:34 6:43 6:58
— — 7:34 7:43 7:58
— — 8:35 8:43 8:58

Kearny Mesa ➡ Fashion Valley
I

Kearny Mesa 
Transit Ctr.•

DEPART

H
Ruffin Rd.
& Balboa 

Ave.

E
Stone-
crest
Plaza

D
Murray 
Ridge &

Sandrock 

A
Fashion 

Valley T.C.
ARRIVE

— — 8:34a 8:43a 8:58a
— — 9:34 9:43 9:58
— — 10:33 10:43 10:59
— — 11:33 11:43 11:59
— — 12:33p 12:43p 12:59p
— — 1:33 1:43 1:59
— — 2:33 2:43 2:59
— — 3:33 3:43 3:59
— — 4:33 4:43 4:59
— — 5:33 5:43 5:59

Route 928

Route 928

Route 928Monday through Friday / lunes a viernes

Saturday* / sábado*

Sunday* / domingo*
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A
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See Note 'C' in schedule

Alternative formats available upon request. Please call: (619) 557-4555
Formato alternativo disponible al preguntar. Favor de llamar: (619) 557-4555
The schedules and other information shown in this timetable are subject to change. MTS does not assume 
responsibility for errors in timetables nor for any inconvenience caused by delayed buses.
Los horarios e información que se indican en este itinerario están sujetos a cambios. MTS no asume 
responsabilidad por errores en los itinerarios, ni por ningún perjuicio que se origine por los autobuses demorados.

DESTINATIONS
• Balboa Ave.
• Clairemont High School
• Crystal Pier
• Garnet Ave.
• Genesee Plaza

Pacific Beach – Kearny Mesa
via Balboa Ave.

27
Effective JUNE 10, 2012

DIRECTORY / Directorio

   Regional Transit Information
Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

InfoExpress (24-hour info via Touch-Tone phone)

Información las 24 horas (via teléfono de teclas)
(619) 685-4900

Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 557-4555

   SafeWatch (619) 557-4500

Lost & Found
   Objetos extraviados

(619) 427-5660
or/ó

(800) 409-3310

   The Transit Store
(619) 234-1060 

1st & Broadway, Downtown San Diego
M–F 9am–5pm

 For MTS online trip planning
   Planifi cación de viajes por Internet

www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at The Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en The Transit 
Store, o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.25

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.10*

   Children 5 & under / Niños de 5 años o menos FREE / GRATIS
   Up to two children ride free per paying adult / Máximo dos niños viajan gratis por cada adulto

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menos) $36.00*

*          I.D. required for discount fare or pass.
*Se requiere identifi cación para tarifas o pases de descuento.

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD BREEZE and SPRINTER. Valid for a discount on COASTER fares. 
Not valid on Premium Express, Rural, Access, or special service buses.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express, rurales, Access, 
ni los servicios especiales.



▲ =  Board bus on Complex Drive next to Bank of America. / Encuentra el autobús en Complex Drive al lado de Bank of America.
C = Trip begins on Clairemont Mesa Blvd. at Convoy Street. / Viaje comienza en Clairemont Mesa Blvd. y la esquina de Convoy Street.

Pacific Beach ➡ Clairemont ➡ Kearny Mesa
A

Felspar St. 
& Mission Bl.

DEPART

B
Garnet Ave. 

& 
Lamont St.

C
Balboa Ave.  

& 
Clairemont Dr.

D
Balboa Ave. 

& 
Genesee Ave.

E
Convoy St. 

& 
Balboa Ave.

F
Kearny Mesa 
Transit Center

ARRIVE
6:21a 6:26a 6:33a 6:36a 6:45a —
7:21 7:26 7:33 7:36 7:45 —
8:21 8:27 8:35 8:39 8:48 —
9:20 9:27 9:36 9:40 9:49 —

10:20 10:27 10:36 10:40 10:50 —
11:20 11:27 11:36 11:40 11:50 —
12:17p 12:26p 12:36p 12:40p 12:50p —

1:17 1:26 1:36 1:40 1:50 —
2:17 2:26 2:36 2:40 2:50 —
3:17 3:26 3:36 3:40 3:50 —
4:17 4:26 4:36 4:40 4:50 —
5:19 5:27 5:36 5:40 5:50 —
6:19 6:27 6:36 6:40 6:49 —
7:21 7:28 7:37 7:40 7:49 —

Pacific Beach ➡ Clairemont ➡ Kearny Mesa
A

Felspar St. 
& Mission Bl.

DEPART

B
Garnet Ave. 

& 
Lamont St.

C
Balboa Ave.  

& 
Clairemont Dr.

D
Balboa Ave. 

& 
Genesee Ave.

E
Convoy St. 

& 
Balboa Ave.

F
Kearny Mesa 
Transit Center

ARRIVE
— — — — — 5:35a
— — — — — 5:58

5:55a 6:00a 6:08a 6:11a 6:19a 6:28
6:25 6:30 6:38 6:41 6:49 6:58
6:48 6:54 7:04 7:09 7:18 7:28
7:18 7:24 7:34 7:39 7:48 7:58
7:48 7:54 8:04 8:09 8:18 8:28
8:19 8:25 8:34 8:38 8:47 8:58
8:49 8:55 9:04 9:08 9:17 9:28
9:19 9:25 9:34 9:38 9:47 9:58
9:49 9:55 10:04 10:08 10:17 10:28

10:19 10:25 10:34 10:38 10:47 10:58
10:49 10:55 11:04 11:08 11:17 11:28
11:14 11:21 11:31 11:35 11:45 11:57
11:44 11:51 12:01p 12:05p 12:15p 12:27p
12:14p 12:21p 12:31 12:35 12:45 12:57
12:44 12:51 1:01 1:05 1:15 1:27
1:14 1:21 1:31 1:35 1:45 1:57
1:44 1:51 2:01 2:05 2:15 2:27
2:14 2:21 2:31 2:35 2:45 2:57
2:40 2:48 2:59 3:04 3:14 3:27
3:10 3:18 3:29 3:34 3:44 3:57
3:40 3:48 3:59 4:04 4:14 4:27
4:10 4:18 4:29 4:34 4:44 4:57
4:40 4:48 4:59 5:04 5:14 5:27
5:10 5:18 5:29 5:34 5:44 5:57
5:44 5:52 6:02 6:06 6:15 6:27
6:14 6:22 6:32 6:36 6:45 6:57
6:39 6:46 6:55 6:59 7:08 7:19
7:27 7:33 7:41 7:45 7:54 8:04
8:27 8:33 8:41 8:45 8:54 9:04
9:27 9:33 9:41 9:45 9:54 10:04

Pacific Beach ➡ Clairemont ➡ Kearny Mesa
A

Felspar St. 
& Mission Bl.

DEPART

B
Garnet Ave. 

& 
Lamont St.

C
Balboa Ave.  

& 
Clairemont Dr.

D
Balboa Ave. 

& 
Genesee Ave.

E
Convoy St. 

& 
Balboa Ave.

F
Kearny Mesa 
Transit Center

ARRIVE
10:10a 10:17a 10:26a 10:30a 10:40a —
11:10 11:17 11:26 11:30 11:40 —
12:10p 12:19p 12:29p 12:33p 12:43p —

1:10 1:19 1:29 1:33 1:43 —
2:10 2:19 2:29 2:33 2:43 —
3:10 3:19 3:29 3:33 3:43 —
4:10 4:19 4:29 4:33 4:43 —
5:10 5:18 5:27 5:31 5:41 —
6:10 6:18 6:27 6:31 6:40 —

Kearny Mesa ➡ Clairemont ➡ Pacific Beach
F

Kearny Mesa 
Transit Center

DEPART

E
Convoy St. 

& 
Balboa Ave.

D
Balboa Ave. 

& 
Genesee Ave.

C
Balboa Ave.  

& 
Clairemont Dr.

B
Garnet Ave. 

& 
Lamont St.

A
Felspar St. 

& Mission Bl. 
ARRIVE

— 7:11a 7:19a 7:22a 7:28a 7:34a
— 8:11 8:19 8:22 8:29 8:37
— 9:12 9:20 9:24 9:32 9:41
— 10:12 10:20 10:24 10:32 10:41
— 11:12 11:20 11:24 11:32 11:41
— 12:11p 12:19p 12:23p 12:31p 12:41p
— 1:11 1:19 1:23 1:31 1:41
— 2:11 2:19 2:23 2:31 2:41
— 3:11 3:19 3:23 3:31 3:41
— 4:12 4:20 4:24 4:32 4:41
— 5:12 5:20 5:24 5:32 5:41
— 6:13 6:21 6:25 6:32 6:41
— 7:13 7:21 7:25 7:32 7:41

Kearny Mesa ➡ Clairemont ➡ Pacific Beach
F

Kearny Mesa 
Transit Center

DEPART

E
Convoy St. 

& 
Balboa Ave.

D
Balboa Ave. 

& 
Genesee Ave.

C
Balboa Ave.  

& 
Clairemont Dr.

B
Garnet Ave. 

& 
Lamont St.

A
Felspar St. 

& Mission Bl. 
ARRIVE

5:46a ▲ 5:55a 6:02a 6:05a 6:11a 6:17a
6:10 ▲ 6:20 6:27 6:31 6:38 6:45
6:40 ▲ 6:50 6:57 7:01 7:08 7:15
7:10 ▲ 7:21 7:29 7:33 7:41 7:49
7:40 ▲ 7:51 7:59 8:03 8:11 8:19
8:10 ▲ 8:21 8:29 8:33 8:41 8:49
8:40 ▲ 8:51 8:59 9:03 9:11 9:19
9:12 ▲ 9:22 9:30 9:34 9:41 9:49
9:42 ▲ 9:52 10:00 10:04 10:11 10:19

10:12 ▲ 10:22 10:30 10:34 10:41 10:49
10:42 ▲ 10:52 11:00 11:04 11:11 11:19
11:12 ▲ 11:23 11:32 11:36 11:44 11:53
11:42 ▲ 11:53 12:02p 12:06p 12:14p 12:23p
12:12p ▲ 12:23p 12:32 12:36 12:44 12:53
12:42 ▲ 12:53 1:02 1:06 1:14 1:23
1:12 ▲ 1:23 1:32 1:36 1:44 1:53
1:42 ▲ 1:53 2:02 2:06 2:14 2:23
2:12 ▲ 2:23 2:32 2:36 2:44 2:53
2:42 ▲ 2:54 3:03 3:08 3:17 3:27
3:12 ▲ 3:24 3:33 3:38 3:47 3:57
3:42 ▲ 3:54 4:03 4:08 4:17 4:27
4:12 ▲ 4:24 4:33 4:38 4:47 4:57
4:42 ▲ 4:54 5:03 5:08 5:17 5:27
5:12 ▲ 5:24 5:33 5:38 5:47 5:57
5:46 ▲ 5:57 6:05 6:09 6:18 6:27
6:16 ▲ 6:26 6:33 6:37 6:45 6:53
6:46 ▲ 6:55 7:02 7:06 7:13 7:21
7:27 ▲ 7:36 7:43 7:47 7:54 8:02
8:27 ▲ 8:36 8:43 8:47 8:54 9:02

Kearny Mesa ➡ Clairemont ➡ Pacific Beach
F

Kearny Mesa 
Transit Center

DEPART

E
Convoy St. 

& 
Balboa Ave.

D
Balboa Ave. 

& 
Genesee Ave.

C
Balboa Ave.  

& 
Clairemont Dr.

B
Garnet Ave. 

& 
Lamont St.

A
Felspar St. 

& Mission Bl. 
ARRIVE

— 9:08a 9:16a 9:20a 9:28a 9:37a
— 10:00 10:08 10:12 10:20 10:29
— 11:00 11:08 11:12 11:20 11:29
— 12:00p 12:08p 12:12p 12:20p 12:30p
— 1:00 1:08 1:12 1:20 1:30
— 2:00 2:08 2:12 2:20 2:30
— 3:00 3:08 3:12 3:20 3:30
— 4:00 4:08 4:12 4:20 4:29
— 5:00 5:08 5:12 5:20 5:29

Route 27 – Saturday / sábado

Route 27 – Monday through Friday / lunes a viernes

Route 27 – Sunday / domingo

C 5:30a
C 5:53

A Saturday or Sunday schedule will be operated on the following holidays and observed holidays 
Se operará con horario de sábado o domingo durante los siguientes días festivos y feriados observados

New Year’s Day, Presidents’ Day, 
Memorial Day, Independence Day, 
Labor Day, Thanksgiving, Christmas

>>>



* A Saturday or Sunday schedule will be operated on most holidays and observed holidays, including New Year’s Day, Presidents’ Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and Christmas. For holiday service details, visit www.sdmts.com or call 511.
* Se operará con horario de sábado o domingo durante la mayoría de los días festivos y los días de asueto a guardar. Los días festivos incluyen Año Nuevo, Presidents' Day, Memorial Day, Día de la Independencia (E.E.U.U.), Labor Day, Día de Acción de Gracias y Navidad. 
Para detalles sobre el servicio en días festivos, visite www.sdmts.com o llame al 511.

Downtown ➡ Hillcrest ➡ Fashion Valley ➡ Kearny Mesa
A

4th Ave.
& G St.

DEPART

B
5th Ave.

&
Broadway

C
5th Ave.

& University 
Ave.

D
Fashion Valley
Transit Center

ARRIVE        DEPART

E
Comstock St.
& Linda Vista 

Rd.

F
Sharp Hospital 
(Health Center

& Frost)

G
Kearny Mesa 
Transit Center

ARRIVE

6:09a 6:21a 6:30a 6:38a 6:45a 6:53a

7:08 7:21 7:30 7:38 7:45 7:54

8:08 8:22 8:32 8:39 8:47 8:56

9:08 9:23 9:33 9:39 9:47 9:56

9:38 9:53 10:03     — — —

10:08 10:23 10:33 10:39 10:47 10:56

10:38 10:53 11:03     — — —

11:08 11:23 11:33 11:39 11:47 11:56

11:38 11:53 12:03p     — — —

12:08p 12:23p 12:33 12:39p 12:47p 12:56p

12:38 12:53 1:03     — — —

1:08 1:23 1:33 1:39 1:47 1:56

1:38 1:53 2:03     — — —

2:08 2:23 2:33 2:39 2:47 2:56

2:38 2:53 3:03     — — —

3:08 3:23 3:33 3:39 3:47 3:56

3:38 3:53 4:03     — — —

4:08 4:23 4:33 4:39 4:47 4:56

4:38 4:53 5:03     — — —

5:08 5:23 5:33 5:39 5:47 5:56

5:38 5:53 6:03     — — —

6:08 6:22 6:32 6:39 6:47 6:56

7:08 7:22 7:32 7:39 7:47 7:56

8:08 8:21 8:30 8:38 8:46 8:54

9:09 9:21 9:30 9:38 9:45 9:52

LIMITED STOP ZONE / ZONA DE PARADAS LIMITADAS

Kearny Mesa ➡ Fashion Valley ➡ Hillcrest ➡ Downtown
G

Kearny Mesa 
Transit Center

DEPART

F
Sharp Hospital 
(Health Center 

& Frost)

E
Comstock St.
& Linda Vista 

Rd.

D
Fashion Valley
Transit Center

ARRIVE        DEPART

C
University 

Ave.
& 5th Ave.

B
4th Ave.

&
Broadway

A
4th Ave.
& G St.
ARRIVE

6:14a 6:22a 6:29a 6:37a 6:43a 6:56a

7:14 7:22 7:29 7:37 7:43 7:56

8:14 8:22 8:29 8:37 8:43 8:56

9:12 9:21 9:29 9:37 9:44 9:58

— —           — 10:07 10:15 10:30

10:11 10:21 10:29 10:37 10:45 11:00

— —           — 11:07 11:15 11:31

11:10 11:20 11:29 11:37 11:45 12:01p

— —           — 12:07p 12:15p 12:31

12:10p 12:20p 12:29p 12:37 12:45 1:01

— —           — 1:07 1:15 1:31

1:10 1:20 1:29 1:37 1:45 2:01

— —           — 2:07 2:15 2:31

2:10 2:20 2:29 2:37 2:45 3:01

— —           — 3:07 3:15 3:31

3:10 3:20 3:29 3:37 3:45 4:01

— —           — 4:07 4:15 4:31

4:10 4:20 4:29 4:37 4:45 5:01

— —           — 5:07 5:15 5:30

5:10 5:20 5:29 5:37 5:45 6:00

— —           — 6:07 6:14 6:28

6:12 6:21 6:29 6:37 6:44 6:58

7:12 7:21 7:29 7:37 7:44 7:58

8:14 8:22 8:29 8:37 8:43 8:56

9:14 9:22 9:29 9:37 9:43 9:55

LIMITED STOP ZONE / ZONA DE PARADAS LIMITADAS
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Sunday* / domingo*

Sunday* / domingo*
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20, 25, 27, 870,
928, 960 

25, 41, 44

44

25

25, 44

1, 3, 10,
11, 83

3

3

3

3

3

3

3

1, 10, 11

Green Line,
6, 25, 41, 88, 928

Fashion Valley
Transit Center

Route 120 makes limited
stops between Downtown

and Ulric St. 
All Route 120 stops in this 

area are shown on the 
map     . For local stops on 

4th/5th Avenues use Route 3. 

Ruta 120 hace paradas 
limitadas entre el centro de

San Diego y Ulric St. 
Todas las paradas de la 

ruta 120 en este área
están demostradas 

en este mapa     . Para paradas 
locales en las avenidas 4 y 5 

utilice la Ruta 3.

2, 3, 7, 15, 30, 50, 150, 210, 810,
820, 850, 860, 901, 923, 992 

Orange Line,
Blue Line, 3

G

F

E

D

C

A

B

Kearny Mesa
Transit Center

3

Monday thru Saturday
lunes a sábado

N
o 

Su
nd

ay
 s

er
vi

ce

Montgomery
Field

National
University

Sharp
Memorial
Hospital

Children's
Hospital &
Health Ctr.

Fashion Valley Mission Valley 
Center

Qualcomm
Stadium

Mercy
Hospital

UCSD
Medical
Center

Hillcrest

San Diego
International

Airport 
(Lindbergh

Field) 

Juvenile Hall

P.O.

Library

Mesa
College

Balboa
Park

San Diego
Zoo

Courthouse

Uptown
District

A = Timepoint and/or transfer point

= Transfer point

www.sdmts.com

5th Avenue
Fashion Valley

TROLLEY 
CONNECTIONS

DESTINATIONS

Downtown – Kearny Mesa Transit Center

120
Effective JUNE 13, 2010

DIRECTORY / Directorio

   Regional Transit Information
   Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

   InfoExpress (24-hour info via Touch-Tone phone)

   Información las 24 horas (via teléfono de teclas)
(619) 685-4900

   Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 557-4555

   SafeWatch (619) 557-4500

   The Transit Store / Lost & Found
   The Transit Store / Objetos extraviados
   Articles found on the bus are turned in at
   The Transit Store
   Artículos encontrados en los autobuses son    
   entregados a The Transit Store

(619) 234-1060

1st & Broadway
Downtown San Diego

M–F 9am–5pm

   For MTS online trip planning
   Planifi cación de viajes por Internet

www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at the Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en ‘The Transit 
Store,’ o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.25

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.10*

   Children 5 & under / Niños de 5 años o menores FREE / GRATIS*

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menores) $36.00*

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD Breeze and SPRINTER. Valid for a discount on COASTER 
fares; not valid on Premium Express, Rural, or special service buses, 
or ADA paratransit.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express ni rurales, los 
servicios especiales ni los servicios para discapacitadas de ADA.

*           I.D. required for discount fare or pass.
* Se requiere identifi cación para tarifas o pases de descuento.

The schedules and other information shown in this timetable are subject to change. MTS does not assume responsibility for errors in timetables nor for any inconvenience caused by delayed buses.
Los horarios y información que se indican en este itinerario están sujetos a cambios. MTS no asume responsabilidad por errores en los itinerarios, ni por ningún perjuicio que se origine por los autobuses demorados.



* A Saturday or Sunday schedule will be operated on most holidays and observed holidays, including New Year’s Day, Presidents’ Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and Christmas. For holiday service details, visit www.sdmts.com or call 511.
* Se operará con horario de sábado o domingo durante la mayoría de los días festivos y los días de asueto a guardar. Los días festivos incluyen Año Nuevo, Presidents' Day, Memorial Day, Día de la Independencia (E.E.U.U.), Labor Day, Día de Acción de Gracias y Navidad. 
Para detalles sobre el servicio en días festivos, visite www.sdmts.com o llame al 511.

Downtown ➡ Hillcrest ➡ Fashion Valley ➡ Kearny Mesa
A

4th Ave.
& G St.

DEPART

B
5th Ave.

&
Broadway

C
5th Ave.

& University 
Ave.

D
Fashion Valley
Transit Center

ARRIVE        DEPART

E
Comstock St.
& Linda Vista 

Rd.

F
Sharp Hospital 
(Health Center

& Frost)

G
Kearny Mesa 
Transit Center

ARRIVE

4:58a 5:00a 5:10a 5:18a 5:24a 5:30a 5:39a 5:52a
5:28 5:30 5:40 5:48 5:54 6:00 6:09 6:22
5:57 5:59 6:09 6:18 6:21 6:28 6:37 6:52
6:19 6:21 6:31 6:40     — — — —
6:34 6:36 6:46 6:55 6:58 7:05 7:14 7:29
6:49 6:51 7:01 7:10     — — — —
7:03 7:05 7:16 7:25 7:28 7:35 7:46 8:01
7:18 7:20 7:31 7:40     — — — —
7:31 7:34 7:45 7:55 7:58 8:05 8:17 8:32
7:46 7:49 8:00 8:10     — — — —
8:01 8:04 8:15 8:25 8:28 8:35 8:47 9:02
8:16 8:19 8:30 8:40     — — — —
8:31 8:34 8:45 8:55 8:58 9:05 9:17 9:32
8:46 8:49 9:00 9:10     — — — —
9:01 9:04 9:15 9:25 9:28 9:35 9:47 10:02
9:16 9:19 9:30 9:40     — — — —
9:31 9:34 9:45 9:55 9:58 10:05 10:17 10:32
9:46 9:49 10:00 10:10     — — — —

10:01 10:04 10:15 10:25 10:28 10:35 10:47 11:02
10:16 10:19 10:30 10:40     — — — —
10:31 10:34 10:45 10:55 10:58 11:05 11:17 11:32
10:46 10:49 11:00 11:10     — — — —
11:00 11:03 11:15 11:25 11:28 11:36 11:48 12:03
11:15 11:18 11:30 11:40     — — — —
11:30 11:33 11:45 11:55 11:58 12:06p 12:18p 12:33p
11:45 11:48 12:00p 12:10p     — — — —
12:00p 12:03p 12:15 12:25 12:28p 12:36 12:48 1:03
12:15 12:18 12:30 12:40     — — — —
12:30 12:33 12:45 12:55 12:58 1:06 1:18 1:33
12:45 12:48 1:00 1:10     — — — —
1:00 1:03 1:15 1:25 1:28 1:36 1:48 2:03
1:15 1:18 1:30 1:40     — — — —
1:29 1:32 1:44 1:55 1:58 2:07 2:19 2:36
1:44 1:47 1:59 2:10     — — — —
1:59 2:02 2:14 2:25 2:28 2:37 2:49 3:06
2:14 2:17 2:29 2:40     — — — —
2:29 2:32 2:44 2:55 2:58 3:07 3:19 3:36
2:44 2:47 2:59 3:10     — — — —
2:59 3:02 3:14 3:25 3:28 3:37 3:49 4:06
3:14 3:17 3:29 3:40     — — — —
3:29 3:32 3:44 3:55 3:58 4:07 4:19 4:36
3:44 3:47 3:59 4:10     — — — —
3:59 4:02 4:14 4:25 4:28 4:37 4:49 5:06
4:14 4:17 4:29 4:40     — — — —
4:29 4:32 4:44 4:55 4:58 5:07 5:19 5:36
4:44 4:47 4:59 5:10     — — — —
4:59 5:02 5:14 5:25 5:28 5:37 5:49 6:06
5:14 5:17 5:29 5:40     — — — —
5:29 5:32 5:44 5:55 5:58 6:07 6:19 6:36
5:45 5:48 6:00 6:10     — — — —
6:00 6:03 6:15 6:25 6:28 6:36 6:48 7:03
6:31 6:34 6:45 6:55 6:58 7:06 7:17 7:31
7:01 7:04 7:15 7:25 7:28 7:35 7:45 7:58
7:32 7:35 7:45 7:55 7:58 8:04 8:13 8:25
8:02 8:05 8:15 8:25 8:28 8:34 8:43 8:55
8:32 8:35 8:45 8:55 8:58 9:04 9:13 9:25
9:02 9:05 9:15 9:25 9:28 9:34 9:43 9:55
9:34 9:36 9:46 9:55 9:58 10:04 10:12 10:23

10:04 10:06 10:16 10:25 10:28 10:34 10:42 10:53
10:38 10:40 10:50 10:59     — — — —
11:08 11:10 11:20 11:29     — — — —

LIMITED STOP ZONE / ZONA DE PARADAS LIMITADAS

Downtown ➡ Hillcrest ➡ Fashion Valley ➡ Kearny Mesa
A

4th Ave.
& G St.

DEPART

B
5th Ave.

&
Broadway

C
5th Ave.

& University 
Ave.

D
Fashion Valley
Transit Center

ARRIVE        DEPART

E
Comstock St.
& Linda Vista 

Rd.

F
Sharp Hospital 
(Health Center

& Frost)

G
Kearny Mesa 
Transit Center

ARRIVE

5:39a 5:41a 5:52a 6:00a 6:04a 6:11a 6:19a 6:29a
6:09 6:11 6:22 6:30 6:34 6:41 6:49 6:59
6:39 6:41 6:52 7:00 7:04 7:11 7:19 7:29
7:09 7:11 7:22 7:30 7:34 7:41 7:49 7:59
7:39 7:41 7:52 8:00 8:04 8:11 8:19 8:29
8:09 8:11 8:22 8:30 8:38 8:45 8:53 9:03
8:39 8:41 8:52 9:00 9:08 9:15 9:24 9:35
9:09 9:11 9:22 9:30 9:38 9:45 9:54 10:05
9:39 9:41 9:52 10:00 10:08 10:15 10:24 10:35

10:07 10:10 10:21 10:30 10:38 10:46 10:55 11:07
10:37 10:40 10:51 11:00 11:08 11:16 11:25 11:37
11:07 11:10 11:22 11:32 11:38 11:46 11:55 12:08p
11:37 11:40 11:52 12:02p 12:08p 12:16p 12:25p 12:38
12:07p 12:10p 12:22p 12:32 12:38 12:46 12:55 1:08
12:37 12:40 12:52 1:02 1:08 1:16 1:25 1:38
1:07 1:10 1:22 1:32 1:38 1:46 1:55 2:08
1:37 1:40 1:52 2:02 2:08 2:16 2:25 2:38
2:07 2:10 2:22 2:32 2:38 2:46 2:55 3:08
2:37 2:40 2:52 3:02 3:08 3:16 3:25 3:38
3:07 3:10 3:22 3:32 3:38 3:46 3:55 4:08
3:37 3:40 3:52 4:02 4:08 4:16 4:25 4:38
4:07 4:10 4:22 4:32 4:38 4:46 4:55 5:08
4:37 4:40 4:52 5:02 5:08 5:16 5:25 5:38
5:07 5:10 5:22 5:32 5:38 5:46 5:55 6:08
5:37 5:40 5:51 6:00 6:08 6:16 6:24 6:36
6:07 6:10 6:21 6:30 6:38 6:46 6:54 7:06
6:37 6:40 6:51 7:00 7:08 7:16 7:24 7:36
7:07 7:10 7:21 7:30 7:38 7:46 7:54 8:06
7:38 7:40 7:51 8:00 8:06 8:13 8:20 8:30
8:08 8:10 8:21 8:30 8:36 8:43 8:50 9:00
8:37 8:39 8:50 8:59 9:06 9:13 9:20 9:30
9:37 9:39 9:50 9:59 10:06 10:13 10:20 10:30
LIMITED STOP ZONE / ZONA DE PARADAS LIMITADAS

Kearny Mesa ➡ Fashion Valley ➡ Hillcrest ➡ Downtown
G

Kearny Mesa 
Transit Center

DEPART

F
Sharp Hospital 
(Health Center 

& Frost)

E
Comstock St.
& Linda Vista 

Rd.

D
Fashion Valley
Transit Center

ARRIVE        DEPART

C
University 

Ave.
& 5th Ave.

B
4th Ave.

&
Broadway

A
4th Ave.
& G St.
ARRIVE

5:33a 5:43a 5:53a 6:00a 6:05a 6:11a 6:22a 6:24a
6:03 6:13 6:23 6:30 6:35 6:41 6:52 6:54
— — —           — 6:46 6:52 7:03 7:05

6:29 6:39 6:49 6:56 7:01 7:07 7:18 7:20
— — —           — 7:16 7:22 7:34 7:36

6:58 7:10 7:21 7:29 7:32 7:38 7:50 7:52
— — —           — 7:46 7:53 8:06 8:08

7:23 7:38 7:50 7:58 8:01 8:08 8:21 8:23
— — —           — 8:16 8:23 8:36 8:38

7:53 8:08 8:20 8:28 8:31 8:38 8:51 8:53
— — —           — 8:46 8:53 9:06 9:08

8:23 8:38 8:50 8:58 9:01 9:08 9:21 9:23
— — —           — 9:16 9:23 9:36 9:38

8:53 9:08 9:20 9:28 9:31 9:38 9:51 9:53
— — —           — 9:46 9:53 10:06 10:08

9:23 9:38 9:50 9:58 10:01 10:08 10:21 10:23
— — —           — 10:16 10:23 10:36 10:38

9:55 10:09 10:20 10:28 10:31 10:38 10:51 10:53
— — —           — 10:46 10:53 11:06 11:08

10:25 10:39 10:50 10:58 11:01 11:08 11:21 11:23
— — —           — 11:16 11:23 11:36 11:38

10:55 11:09 11:20 11:28 11:31 11:38 11:51 11:53
— — —           — 11:46 11:53 12:06p 12:08p

11:25 11:39 11:50 11:58 12:01p 12:08p 12:21 12:23
— — —           — 12:16 12:23 12:36 12:38

11:55 12:09p 12:20p 12:28p 12:31 12:38 12:51 12:53
— — —           — 12:46 12:53 1:06 1:08

12:21p 12:36 12:48 12:58 1:01 1:08 1:21 1:23
— — —           — 1:16 1:23 1:36 1:38

12:51 1:06 1:18 1:28 1:31 1:38 1:51 1:53
— — —           — 1:46 1:53 2:06 2:08

1:21 1:36 1:48 1:58 2:01 2:08 2:21 2:23
— — —           — 2:16 2:23 2:36 2:38

1:51 2:06 2:18 2:28 2:31 2:38 2:51 2:53
— — —           — 2:46 2:53 3:06 3:08

2:20 2:35 2:47 2:57 3:00 3:07 3:20 3:22
— — —           — 3:15 3:22 3:35 3:37

2:48 3:04 3:17 3:27 3:30 3:37 3:50 3:52
— — —           — 3:45 3:53 4:06 4:08

3:16 3:32 3:46 3:57 4:00 4:08 4:21 4:23
— — —           — 4:15 4:23 4:36 4:38

3:46 4:02 4:16 4:27 4:30 4:38 4:51 4:53
— — —           — 4:45 4:53 5:06 5:08

4:16 4:32 4:46 4:57 5:00 5:08 5:21 5:23
— — —           — 5:15 5:23 5:36 5:38

4:46 5:02 5:16 5:27 5:30 5:38 5:51 5:53
— — —           — 5:45 5:53 6:05 6:07

5:16 5:32 5:46 5:57 6:00 6:08 6:20 6:22
— — —           — 6:15 6:23 6:35 6:37

5:50 6:05 6:17 6:27 6:30 6:37 6:49 6:51
6:20 6:35 6:47 6:57 7:00 7:07 7:19 7:21
6:55 7:08 7:18 7:27 7:30 7:37 7:49 7:51
7:25 7:38 7:48 7:57 8:00 8:07 8:19 8:21
7:55 8:08 8:18 8:27 8:30 8:37 8:49 8:51
8:32 8:45 8:54 9:01 9:06 9:13 9:25 9:27
9:04 9:16 9:24 9:31 9:38 9:44 9:55 9:57
9:34 9:46 9:54 10:01 10:08 10:14 10:25 10:27

10:04 10:16 10:24 10:31 10:38 10:44 10:55 10:57
10:34 10:46 10:54 11:01 11:08 11:14 11:25 11:27

— — —           — 11:40 11:46 11:57 11:59
LIMITED STOP ZONE / ZONA DE PARADAS LIMITADAS

Kearny Mesa ➡ Fashion Valley ➡ Hillcrest ➡ Downtown
G

Kearny Mesa 
Transit Center

DEPART

F
Sharp Hospital 
(Health Center 

& Frost)

E
Comstock St.
& Linda Vista 

Rd.

D
Fashion Valley
Transit Center

ARRIVE        DEPART

C
University 

Ave.
& 5th Ave.

B
4th Ave.

&
Broadway

A
4th Ave.
& G St.
ARRIVE

— 5:46a 5:54a 6:01a 6:08a 6:14a 6:25a 6:27a
6:05a 6:16 6:24 6:31 6:38 6:44 6:55 6:57
6:35 6:46 6:54 7:01 7:08 7:14 7:25 7:27
7:05 7:16 7:24 7:31 7:38 7:44 7:55 7:57
7:35 7:46 7:54 8:01 8:08 8:14 8:25 8:27
8:05 8:16 8:24 8:31 8:38 8:44 8:55 8:57
8:35 8:46 8:54 9:01 9:08 9:14 9:25 9:27
9:01 9:13 9:22 9:30 9:37 9:44 9:56 9:58
9:31 9:43 9:52 10:00 10:07 10:14 10:26 10:28

10:00 10:12 10:22 10:30 10:36 10:44 10:56 10:58
10:30 10:42 10:52 11:00 11:06 11:14 11:26 11:28
11:00 11:12 11:22 11:30 11:36 11:44 11:56 11:58
11:28 11:41 11:51 12:00p 12:05p 12:13p 12:26p 12:28p
11:58 12:11p 12:21p 12:30 12:35 12:43 12:56 12:58
12:28p 12:41 12:51 1:00 1:05 1:13 1:26 1:28
12:58 1:11 1:21 1:30 1:35 1:43 1:56 1:58

1:28 1:41 1:51 2:00 2:05 2:13 2:26 2:28
1:58 2:11 2:21 2:30 2:35 2:43 2:56 2:58
2:28 2:41 2:51 3:00 3:05 3:13 3:26 3:28
2:58 3:11 3:21 3:30 3:35 3:43 3:56 3:58
3:28 3:41 3:51 4:00 4:05 4:13 4:26 4:28
3:58 4:11 4:21 4:30 4:35 4:43 4:56 4:58
4:28 4:41 4:51 5:00 5:05 5:13 5:26 5:28
4:58 5:11 5:21 5:30 5:35 5:43 5:56 5:58
5:28 5:41 5:51 6:00 6:08 6:15 6:27 6:29
6:01 6:13 6:22 6:30 6:38 6:45 6:57 6:59
6:31 6:43 6:52 7:00 7:08 7:15 7:27 7:29
7:01 7:13 7:22 7:30 7:38 7:45 7:57 7:59
7:34 7:45 7:53 8:00 8:08 8:14 8:25 8:27
8:04 8:15 8:23 8:30 8:38 8:44 8:55 8:57
8:35 8:46 8:54 9:01 9:08 9:14 9:25 9:27
9:05 9:16 9:24 9:31 9:38 9:44 9:55 9:57
9:35 9:46 9:54 10:01 10:08 10:14 10:25 10:27

LIMITED STOP ZONE / ZONA DE PARADAS LIMITADAS

Route 120

Route 120

Monday through Friday / lunes a viernes

Saturday* / sábado*

 Alternative formats are available upon request. Please call: / Formato alternativo disponible al preguntar. Favor de llamar: (619) 231-1466



Santee
El Cajon

TROLLEY 
CONNECTIONS

DESTINATIONS

Effective SEPTEMBER 5, 2010

El Cajon Transit Center – Kearny Mesa
Express 

870
DIRECTORY / Directorio

   Regional Transit Information
   Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

   InfoExpress (24-hour info via Touch-Tone phone)

   Información las 24 horas (via teléfono de teclas)
(619) 685-4900

   Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 557-4555

   SafeWatch (619) 557-4500

   Lost & Found
   Objetos extraviados (877) 841-3278

   The Transit Store
(619) 234-1060 

1st & Broadway, Downtown San Diego
M–F 9am–5pm

   For MTS online trip planning
   Planifi cación de viajes por Internet

www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at the Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en ‘The Transit 
Store,’ o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.50

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.25*

   Children 5 & under / Niños de 5 años o menores FREE / GRATIS*

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menores) $36.00*

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD Breeze and SPRINTER. Valid for a discount on COASTER 
fares; not valid on Premium Express, Rural, or special service buses, 
or ADA paratransit.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express ni rurales, los 
servicios especiales ni los servicios para discapacitadas de ADA.

*           I.D. required for discount fare or pass.
* Se requiere identifi cación para tarifas o pases de descuento.

The schedules and other information shown in this timetable are subject to change. MTS does not assume responsibility for errors in timetables nor for any inconvenience caused by delayed buses.
Los horarios y información que se indican en este itinerario están sujetos a cambios. MTS no asume responsabilidad por errores en los itinerarios, ni por ningún perjuicio que se origine por los autobuses demorados.



* = Bus stop located on Complex Drive next to Bank of America / Parada de autobús situada en Complex Drive unidad junto a Bank of America
** = Bus stop located on Clairemont Mesa Blvd. in front of Spice House Restaurant / Parada de autobús situada en Clairemont Mesa Blvd. delante de Spice House Restaurant
§ = Continues as Express trip (no stops) to El Cajon Transit Center / Continua sin paradas a El Cajon Transit Center
# = Continues as Express trip (no stops) to Kearny Mesa / Continua sin paradas a Kearny Mesa

Route 870 does not operate on weekends or on the observation of the following holidays: New Year's Day, Presidents' Day, Memorial Day, Independence Day, Labor Day, Thanksgiving, and Christmas / 
La ruta 870 no ofrece servicio durante el fin de semana ó durante los siguientes días festivos: Año Nuevo, el día después Año Nuevo (2 de enero), Presidents' Day, Memorial Day, Día de la Independencia 
(E.E.U.U.), Labor Day, Día de Acción de Gracias, y Navidad

El Cajon Transit Center ➡ Santee ➡ Kearny Mesa
A

El Cajon
Transit Center

DEPART

B
Cuyamaca St.

&
Billy Mitchell Dr.

C
Santee
Trolley 
Station

D
Mission Gorge Rd.

&
Carlton Hills Blvd.

E
Ruffin Rd. &

Chesapeake Dr.
(St. Lottery Bldg.)

   F  
*

Kearny Mesa
Transit
Center

G
Balboa Ave. &

Ruffin Rd. (Cubic @ 
9333 Balboa)

H
Ruffin Rd. 
& Aero Dr.
ARRIVE

6:00a 6:06a 6:13a 6:16a 6:38a 6:42a 6:47a 6:51a §
7:15 7:21 7:28 7:31 7:53 7:57 8:02 8:06 §
4:55p 5:15p

Shaded times are approximate. Bus may depart up to 5 minutes earlier than time shown. / Los tiempos 
sombreados son aproximados. El autobús podría salir hasta 5 minutos antes de la hora mostrada.  

Kearny Mesa ➡ Santee ➡ El Cajon Transit Center
H

Ruffin Rd. 
& Aero Dr.
DEPART

G
Balboa Ave. &

Ruffin Rd. 
(Foodmaker)

    F  
**

Kearny Mesa
Transit
Center

E
Ruffin Rd. &

Chesapeake Dr.
(Advisor Pub.)

D
Mission Gorge Rd.

&
Carlton Hills Blvd.

C
Santee
Trolley 
Station

B
Cuyamaca St.

&
Billy Mitchell Dr.

A
El Cajon

Transit Center
ARRIVE

6:51a 7:09a
8:06 8:24
4:00p 4:04p 4:10p 4:14p 4:31p 4:35p 4:41p 4:47p #
5:15 5:19 5:25 5:29 5:46 5:50 5:56 6:02

Shaded times are approximate. Bus may depart up to 5 minutes earlier than 
time shown. / Los tiempos sombreados son aproximados. El autobús 

podría salir hasta 5 minutos antes de la hora mostrada.  

Route 870 – Westbound

Route 870 – Eastbound

Monday through Friday / lunes a viernes

Monday through Friday / lunes a viernes

 Alternative formats are available upon request. Please call:
Formato alternativo disponible al preguntar. Favor de llamar: (619) 231-1466
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El Cajon 
Transit Center
Green Line,
Orange Line
115, 815, 816, 833, 
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874, 875, Rural, 
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25, 928
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H

C

D
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= Express trips (A.M. = eastbound, P.M. = westbound)

A = Timepoint and/or transfer point = Transfer point/bus stop

www.sdmts.com



• =  Board bus on Clairemont Mesa Blvd. in front of Spice House Restaurant / Encuentra el autobús en Clairemont Mesa Blvd. en frente del restaurante Spice House

Fashion Valley ➡ Linda Vista ➡ Tierrasanta ➡ Kearny Mesa
A

Fashion Valley 
Transit Center

DEPART

B
Comstock St.

&
Linda Vista Rd.

C
Sharp Hospital 
(Health Center 

& Frost)

E
Stonecrest

Plaza

F
Tierrasanta 

Blvd. & 
Santo Rd.

G
Clairemont 

Mesa Blvd. & 
Santo Rd.

I
Kearny Mesa 
Transit Center

ARRIVE

— — — 6:38a 6:44a 6:48a 6:56a
7:09a 7:16a 7:27a 7:38 7:44 7:48 7:56
8:09 8:16 8:27 8:38 8:44 8:48 8:56
9:07 9:14 9:25 9:36 9:42 9:46 9:54

10:07 10:14 10:25 10:36 10:42 10:46 10:54
11:07 11:14 11:25 11:36 11:42 11:46 11:54
12:07p 12:14p 12:25p 12:36p 12:42p 12:46p 12:54p

1:07 1:14 1:26 1:39 1:46 1:50 1:58
2:10 2:17 2:29 2:42 2:49 2:53 3:01
3:10 3:17 3:29 3:42 3:49 3:53 4:01
4:13 4:20 4:32 4:45 4:52 4:56 5:04
5:16 5:23 5:35 5:48 5:55 5:59 6:07
6:18 6:25 6:37 6:50 6:57 7:01 7:09

Kearny Mesa ➡ Tierrasanta ➡ Linda Vista ➡ Fashion Valley
I

Kearny Mesa 
Transit Center•

DEPART

G
Clairemont 

Mesa Blvd. & 
Santo Rd.

F
Santo Rd. & 
Tierrasanta 

Blvd.

E
Stonecrest

Plaza

C
Sharp Hospital 
(Health Center 

& Frost)

B
Comstock St.

&
Linda Vista Rd.

A
Fashion Valley 
Transit Center

ARRIVE

— — — 6:25a 6:40a 6:51a 6:58a
7:07a 7:13a 7:18a 7:27 7:42 7:53 8:00
8:07 8:13 8:18 8:27 8:42 8:53 9:00
9:07 9:13 9:18 9:27 9:42 9:53 10:00

10:07 10:13 10:18 10:27 10:42 10:53 11:00
11:07 11:13 11:18 11:27 11:42 11:53 12:00p
12:07p 12:13p 12:18p 12:27p 12:42p 12:53p 1:00

1:07 1:13 1:18 1:27 1:43 1:55 2:03
2:07 2:13 2:18 2:27 2:43 2:55 3:03
3:10 3:16 3:21 3:30 3:46 3:58 4:06
4:10 4:16 4:21 4:30 4:46 4:58 5:06
5:12 5:18 5:23 5:32 5:48 6:00 6:08
6:17 6:23 6:28 6:36 6:50 7:01 7:08

Route 25 Monday through Friday only / lunes a viernes solamente

Alternative formats available upon request. Please call: (619) 557-4555 / Formato alternativo disponible al preguntar. Favor de llamar: (619) 557-4555

Fashion Valley

TROLLEY 
CONNECTION

DESTINATIONS
(25)

(928)

(25)

(25)

(25)

Fashion Valley –
Kearny Mesa

Fashion Valley –
Kearny Mesa

25 928
Effective JANUARY 30, 2011

DIRECTORY / Directorio

   Regional Transit Information
   Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

   InfoExpress (24-hour info via Touch-Tone phone)

   Información las 24 horas (via teléfono de teclas)
(619) 685-4900

   Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 656-2300

   SafeWatch (619) 557-4500

   Lost & Found
   Objetos extraviados

(619) 427-6438
or/ó

(800) 409-3310

   The Transit Store
(619) 234-1060 

1st & Broadway, Downtown San Diego
M–F 9am–5pm

   For MTS online trip planning
   Planifi cación de viajes por Internet

www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at the Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en ‘The Transit 
Store,’ o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.25

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.10*

   Children 5 & under / Niños de 5 años o menos FREE / GRATIS*

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menos) $36.00*

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD Breeze and SPRINTER. Valid for a discount on COASTER 
fares; not valid on Premium Express, Rural, or special service buses, 
or ADA paratransit.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express ni rurales, los 
servicios especiales ni los servicios para discapacitados de ADA.

*           I.D. required for discount fare or pass.
* Se requiere identifi cación para tarifas o pases de descuento.

The schedules and other information shown in this timetable are subject to change. MTS does not assume responsibility for errors in timetables nor for any inconvenience caused by delayed buses.
Los horarios e información que se indican en este itinerario están sujetos a cambios. MTS no asume responsabilidad por errores en los itinerarios, ni por ningún perjuicio que se origine por los autobuses demorados.



• =  Board bus on Clairemont Mesa Blvd. in front of Spice House Restaurant 
Encuentra el autobús en Clairemont Mesa Blvd. en frente del restaurante Spice House

* A Saturday or Sunday schedule will be operated on most holidays and observed holidays, including New Year’s Day, Presidents’ 
Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and Christmas. For holiday service details, visit www.sdmts.com 
or call 511. / Se operará con horario de sábado o domingo durante la mayoría de los días festivos y los feriados observados. Los 
días festivos incluyen Año Nuevo, Presidents' Day, Memorial Day, Día de la Independencia (E.E.U.U.), Labor Day, Día de Acción de 
Gracias y Navidad. Para detalles sobre el servicio en días festivos, visite www.sdmts.com o llame al 511.
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www.sdmts.com
= Timepoint and/or transfer point = Transfer pointA

Fashion Valley ➡ Kearny Mesa
A

Fashion 
Valley T.C.
DEPART

D
Murray 
Ridge &

Sandrock 

E
Stone-
crest
Plaza

H
Ruffin Rd.
& Balboa 

Ave.

I
Kearny 

Mesa T.C.
ARRIVE

5:24a 5:37a 5:47a 5:53a 6:00a
5:54 6:07 6:17 6:23 6:30
6:24 6:37 6:47 6:53 7:00
6:54 7:07 7:17 7:23 7:30
7:24 7:37 7:47 7:53 8:00
7:54 8:07 8:17 8:23 8:30
8:24 8:37 8:47 8:53 9:00
8:54 9:07 9:17 9:23 9:30
9:24 9:37 9:47 9:53 10:00
9:54 10:07 10:17 10:23 10:30

10:24 10:37 10:47 10:53 11:00
10:54 11:07 11:17 11:23 11:30
11:24 11:37 11:48 11:55 12:02p
11:54 12:08p 12:19p 12:26p 12:34
12:24p 12:38 12:49 12:56 1:04
12:54 1:08 1:19 1:26 1:34
1:24 1:38 1:49 1:56 2:04
1:54 2:08 2:19 2:26 2:34
2:24 2:38 2:49 2:56 3:04
2:54 3:08 3:19 3:26 3:34
3:24 3:39 3:50 3:59 4:07
3:54 4:09 4:20 4:29 4:37
4:24 4:39 4:50 4:59 5:07
4:54 5:09 5:20 5:29 5:37
5:24 5:39 5:50 5:59 6:07
5:54 6:09 6:20 6:27 6:35
6:28 6:43 6:54 7:01 7:09
7:36 7:50 8:00 8:06 8:13
8:39 8:52 9:02 — —
9:39 9:52 10:02 — —

Fashion Valley ➡ Kearny Mesa
A

Fashion 
Valley T.C.
DEPART

D
Murray 
Ridge &

Sandrock 

E
Stone-
crest
Plaza

H
Ruffin Rd.
& Balboa 

Ave.

I
Kearny 

Mesa T.C.
ARRIVE

7:08a 7:20a 7:30a — —
8:08 8:20 8:30 — —
9:08 9:20 9:30 — —

10:08 10:20 10:30 — —
11:08 11:20 11:30 — —
12:08p 12:22p 12:32p — —

1:08 1:22 1:32 — —
2:08 2:22 2:32 — —
3:08 3:22 3:32 — —
4:08 4:22 4:32 — —
5:08 5:22 5:32 — —
6:08 6:22 6:32 — —
7:09 7:22 7:32 — —
8:09 8:22 8:32 — —
9:09 9:21 9:31 — —

Fashion Valley ➡ Kearny Mesa
A

Fashion 
Valley T.C.
DEPART

D
Murray 
Ridge &

Sandrock 

E
Stone-
crest
Plaza

H
Ruffin Rd.
& Balboa 

Ave.

I
Kearny Mesa 
Transit Ctr.

ARRIVE
9:08a 9:20a 9:30a — —

10:08 10:20 10:30 — —
11:08 11:20 11:30 — —
12:08p 12:22p 12:32p — —

1:08 1:22 1:32 — —
2:08 2:22 2:32 — —
3:08 3:22 3:32 — —
4:08 4:22 4:32 — —
5:08 5:22 5:32 — —
6:08 6:22 6:32 — —

Kearny Mesa ➡ Fashion Valley
I

Kearny 
Mesa T.C.•
DEPART

H
Ruffin Rd.
& Balboa 

Ave.

E
Stone-
crest
Plaza

D
Murray 
Ridge &

Sandrock 

A
Fashion 

Valley T.C.
ARRIVE

— — 4:50a 4:58a 5:13a
— — 5:20 5:28 5:43
— — 5:50 5:58 6:13

6:11a 6:15a 6:20 6:28 6:43
6:37 6:42 6:48 6:57 7:13
7:07 7:12 7:18 7:27 7:43
7:37 7:42 7:48 7:57 8:13
8:07 8:12 8:18 8:27 8:43
8:37 8:42 8:48 8:57 9:13
9:07 9:12 9:18 9:27 9:43
9:37 9:42 9:48 9:57 10:13

10:07 10:12 10:18 10:27 10:43
10:37 10:42 10:48 10:57 11:13
11:05 11:10 11:17 11:27 11:43
11:35 11:40 11:47 11:57 12:13p
12:03p 12:08p 12:15p 12:27p 12:43
12:33 12:38 12:45 12:57 1:13

1:03 1:08 1:15 1:27 1:43
1:33 1:38 1:45 1:57 2:13
2:03 2:08 2:15 2:27 2:43
2:33 2:38 2:45 2:57 3:13
3:05 3:10 3:17 3:27 3:43
3:35 3:40 3:47 3:57 4:13
4:05 4:10 4:17 4:27 4:43
4:35 4:40 4:47 4:57 5:13
5:05 5:10 5:17 5:27 5:43
5:35 5:40 5:47 5:57 6:13
6:05 6:10 6:17 6:27 6:43
6:40 6:45 6:51 7:00 7:15
7:51 7:56 8:02 8:11 8:26
— — 9:03 9:11 9:26

Kearny Mesa ➡ Fashion Valley
I

Kearny 
Mesa T.C.
DEPART

H
Ruffin Rd.
& Balboa 

Ave.

E
Stone-
crest
Plaza

D
Murray 
Ridge &

Sandrock 

A
Fashion 

Valley T.C.
ARRIVE

— — 6:34a 6:43a 6:58a
— — 7:34 7:43 7:58
— — 8:34 8:43 8:58
— — 9:34 9:43 9:58
— — 10:33 10:43 10:59
— — 11:33 11:43 11:59
— — 12:33p 12:43p 12:59p
— — 1:33 1:43 1:59
— — 2:33 2:43 2:59
— — 3:33 3:43 3:59
— — 4:33 4:43 4:59
— — 5:33 5:43 5:59
— — 6:34 6:43 6:58
— — 7:34 7:43 7:58
— — 8:35 8:43 8:58

Kearny Mesa ➡ Fashion Valley
I

Kearny Mesa 
Transit Ctr.•

DEPART

H
Ruffin Rd.
& Balboa 

Ave.

E
Stone-
crest
Plaza

D
Murray 
Ridge &

Sandrock 

A
Fashion 

Valley T.C.
ARRIVE

— — 8:34a 8:43a 8:58a
— — 9:34 9:43 9:58
— — 10:33 10:43 10:59
— — 11:33 11:43 11:59
— — 12:33p 12:43p 12:59p
— — 1:33 1:43 1:59
— — 2:33 2:43 2:59
— — 3:33 3:43 3:59
— — 4:33 4:43 4:59
— — 5:33 5:43 5:59

Route 928

Route 928

Route 928Monday through Friday / lunes a viernes

Saturday* / sábado*

Sunday* / domingo*



*Route 960 does not operate on weekends or on the observation of the following holidays: New Year’s Day, Presidents’ Day, Memorial Day, Independence Day, Labor Day, Thanksgiving, & Christmas 
*La ruta 960 no ofrece servicio durante el fín de semana ó durante los siguientes días festivos: Año Nuevo, Presidents’ Day, Memorial Day, Día de la Independencia (E.E.U.U.), Labor Day, Día de Acción de Gracias, y Navidad

Euclid Trolley ➡ City Heights ➡ Kearny Mesa ➡ University City
A

Euclid Ave. 
Trolley
Station

DEPART

B
City

Heights 
Transit
Plaza

C
The 

Boulevard 
Transit
Plaza

D
Balboa
Ave.

&
Ruffin Rd.

E
Kearny Mesa
Transit Center

(Clairemont Mesa Bl.)
ARRIVE      DEPART

F
Ruffin Rd.

& 
Chesapeake 

Dr.

G
UTC

Transit
Center
ARRIVE

5:09a 5:16a 5:17a 5:24a 5:31a      —      — —

5:23 5:30 5:31 5:38 5:45 5:47a 5:50a 6:06a

5:38 5:47 5:48 5:57 6:07 6:10 6:13 6:33

5:53 6:02 6:03 6:12 6:22      —      — —

6:08 6:17 6:18 6:27 6:37 6:40 6:43 7:03

6:28 6:37 6:38 6:47 6:57 7:00 7:03 7:27

6:48 6:57 6:58 7:07 7:17 7:20 7:23 7:45

7:08 7:17 7:18 7:27 7:37      —      — —

University City ➡ Kearny Mesa ➡ City Heights ➡ Euclid Trolley
G

UTC
Transit
Center

DEPART

F
Ruffin Rd.

& 
Chesapeake 

Dr.

E
Kearny Mesa
Transit Center
(Complex Dr.)

ARRIVE      DEPART

D
Balboa
Ave.

&
Ruffin Rd.

C
The 

Boulevard 
Transit
Plaza

B
City

Heights 
Transit
Plaza

A
Euclid Ave. 

Trolley
Station
ARRIVE

3:20p 3:35p 3:42p 3:45p 3:52p 4:01p 4:03p 4:16p

3:50 4:05 4:12 4:15 4:22 4:31 4:33 4:46

4:20 4:38 4:46 4:46 4:53 5:02 5:04 5:20

4:50 5:08 5:16 5:16 5:23 5:32 5:34 5:50

5:20 5:38 5:46 5:46 5:53 6:02 6:04 6:20

5:50 6:05 6:12 6:15 6:22 6:30 6:32 6:47

Route 960 – North Route 960 – SouthMonday through Friday* / lunes a viernes* Monday through Friday* / lunes a viernes*

 Alternative formats are available upon request. Please call: / Formato alternativo disponible al preguntar. Favor de llamar: (619) 231-1466

Euclid Ave.

TROLLEY 
CONNECTION

DESTINATIONS

Euclid Trolley – UTC

960
Effective FEBRUARY 28, 2010

DIRECTORY / Directorio

   Regional Transit Information
   Información de transporte público regional

511
or/ó

(619) 233-3004

   TTY/TDD (teletype for hearing impaired)
   Teletipo para sordos

(619) 234-5005
or/ó

(888) 722-4889

   InfoExpress (24-hour info via Touch-Tone phone)

   Información las 24 horas (via teléfono de teclas)
(619) 685-4900

   Customer Service / Suggestions
   Servicio al cliente / Sugerencias (619) 557-4555

   SafeWatch (619) 557-4500

   Lost & Found
   Objetos extraviados

(619) 427-6438
or/ó

(800) 409-3310

   The Transit Store
(619) 234-1060 

1st & Broadway, Downtown San Diego
M–F 9am–5pm

   For MTS online trip planning
   Planifi cación de viajes por Internet

www.sdmts.com

Thank you for riding MTS!     ¡Gracias por viajar con MTS!

For more information on riding MTS services, pick up a Rider’s 
Guide on a bus or at the Transit Store, or visit www.sdmts.com.
Para obtener más información sobre el uso de los servicios de 
MTS, recoga un ‘Rider’s Guide’ en un autobús o en ‘The Transit 
Store,’ o visita a www.sdmts.com.

CASH FARES / Tarifas en efectivo
Exact fare, please / Favor de pagar la cantidad exacta

   Day Pass (Regional) / Pase diario (Regional) $5.00

   One-Way Fare / Tarifa de una direccíon $2.50

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $1.25*

   Children 5 & under / Niños de 5 años o menores FREE / GRATIS*

MONTHLY PASSES / Pases mensual
   Adult / Adulto $72.00

   Senior (60+)/Disabled/Medicare
   Mayores de 60 años/Discapacitados/Medicare $18.00*

   Youths (18 and under)
   Jóvenes (18 años o menores) $36.00*

DAY PASS (REGIONAL) / Pase diario (Regional)
Valid for unlimited travel for one person on Trolley, most MTS buses, 
NCTD Breeze and SPRINTER. Valid for a discount on COASTER 
fares; not valid on Premium Express, Rural, or special service buses, 
or ADA paratransit.

Válidos para viajes ilimitados de una sola persona para: el Trolley, 
la mayoría de los autobuses de MTS, y los servicios del NCTD de 
BREEZE y SPRINTER. Válidos para acceder a descuentos en el 
COASTER, pero no para las rutas Premium Express ni rurales, los 
servicios especiales ni los servicios para discapacitadas de ADA.

*           I.D. required for discount fare or pass.
* Se requiere identifi cación para tarifas o pases de descuento.
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www.sdmts.com

The schedules and other information shown in this timetable are subject to change. MTS does not assume responsibility for errors in timetables nor for any inconvenience caused 
by delayed buses. / Los horarios y información que se indican en este itinerario están sujetos a cambios. MTS no asume responsabilidad por errores en los itinerarios, ni por ningún 
perjuicio que se origine por los autobuses demorados.

Plan your trip!
On the web 
Visit www.sdmts.com and 
click on Trip Planner

On the phone 
Dial 511 and say 
"Public Transportation"

On the go
Use the Google Maps app 
on your mobile device
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TMC SUMMARY OF RUFFIN RD. & KEARNY VILLA RD.
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TMC SUMMARY OF RUFFIN RD. & CHESAPEAKE DR.
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Intersection Turning Movement
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TMC SUMMARY OF RUFFIN RD. & HAZARD WAY
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Intersection Turning Movement
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TMC SUMMARY OF RUFFIN RD. & FARNHAM ST.
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Intersection Turning Movement
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TMC SUMMARY OF RUFFIN RD. & RUFFIN CT.
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TMC SUMMARY OF RUFFIN RD. & SPECTRUM CENTER BLVD.
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Intersection Turning Movement
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TMC SUMMARY OF RUFFIN RD. & BALBOA AVE.
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TMC SUMMARY OF VIEWRIDGE AVE. & BALBOA AVE.
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TMC SUMMARY OF PROJECT ACCESS #3 & RUFFIN CT.
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 SIGNAL TIMING PLANS FROM THE CITY OF SAN DIEGO AND CALTRANS 
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TUBE COUNT SHEETS 



 



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Clairemont Mesa Blvd. btwn. SR-163 NB Ramps & Kearny Villa Rd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   9  14   12:00   305  282   
00:15   5  18  12:15   293  285  
00:30   9  13  12:30   296  291  
00:45   8 31 9 54 85 12:45   335 1229 294 1152 2381

01:00   5  18  13:00   294  297  
01:15   6  7  13:15   301  292  
01:30   5  12  13:30   269  306  
01:45   8 24 10 47 71 13:45   248 1112 277 1172 2284

02:00   6  5   14:00   250  274   
02:15   11  8   14:15   232  256   
02:30   3  11   14:30   226  312   
02:45   4 24 8 32 56 14:45   235 943 304 1146 2089

03:00   4  10   15:00   222  365   
03:15   7  16   15:15   222  348   
03:30   7  11   15:30   213  424   
03:45   8 26 11 48 74 15:45   225 882 448 1585 2467

04:00   14  6   16:00   245 463  
04:15   8  11   16:15   259  434   
04:30   19  8   16:30   256  465   
04:45   25 66 22 47 113 16:45   278 1038 433 1795 2833

05:00   36  21   17:00   273  503   
05:15   54  29   17:15   275  463   
05:30   63  41   17:30   232  445   
05:45   87 240 46 137 377 17:45   220 1000 327 1738 2738

06:00   114  67   18:00   174  314   
06:15   169  70   18:15   145  262   
06:30   200  90   18:30   131  219   
06:45   307 790 120 347 1137 18:45   109 559 194 989 1548

07:00   366  159  19:00   114  198   
07:15   402  174   19:15   103  166   
07:30   456  210   19:30   91  157   
07:45   497 1721 204 747 2468 19:45   73 381 130 651 1032

08:00  520  206   20:00   67  107   
08:15   487  183   20:15   57  98   
08:30   455  222   20:30   60  97   
08:45   386 1848 206 817 2665 20:45   56 240 92 394 634

09:00   296  228   21:00   55  96   
09:15   241  186   21:15   59  79   
09:30  207  202   21:30   37  64   
09:45   233 977 213 829 1806 21:45   28 179 70 309 488

10:00   222  230   22:00   34  71   
10:15   201  228   22:15   33  43   
10:30   233  235   22:30   16  39   
10:45   216 872 244 937 1809 22:45   17 100 47 200 300

11:00   215  260   23:00   17  36   
11:15   242  268   23:15   14  31   
11:30   276  284   23:30   19  23   
11:45   277 1010 275 1087 2097 23:45   15 65 21 111 176

Total Vol. 7629 5129 12758  7728 11242 18970

NB SB EB WB Combined

  15357  16371 31728

Split % 59.8% 40.2% 40.2% 40.7% 59.3% 59.8%

Peak Hour 07:30 11:45 07:45 12:00 16:30 16:30

Volume 1960 1133 2774 1229 1864 2946
P.H.F. 0.94 0.97 0.96 0.92 0.93 0.95

Volumes for: 12-1004-001

PMAM

Daily Totals

Wednesday, January 11, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Clairemont Mesa Blvd. btwn. Kearny Villa Rd. & Overland Ave.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   7  12   12:00   336  309   
00:15   8  8  12:15   303  281  
00:30   12  12  12:30   325  291  
00:45   5 32 8 40 72 12:45   334 1298 282 1163 2461

01:00   8  9  13:00   295  261  
01:15   7  4  13:15   295  262  
01:30   6  13  13:30   289  276  
01:45   12 33 8 34 67 13:45   271 1150 252 1051 2201

02:00   6  1   14:00   237  246   
02:15   14  6   14:15   244  216   
02:30   4  14   14:30   214  233   
02:45   3 27 6 27 54 14:45   231 926 293 988 1914

03:00   6  12   15:00   240  305   
03:15   10  13   15:15   220  270   
03:30   8  11   15:30   219  315   
03:45   10 34 14 50 84 15:45   212 891 235 1125 2016

04:00   15  2   16:00   210  296   
04:15   12  10   16:15   209  278   
04:30   11  4   16:30   220  302   
04:45   23 61 14 30 91 16:45   208 847 285 1161 2008

05:00   24  23   17:00   225  346   
05:15   43  21   17:15   214  278   
05:30   46  38   17:30   191  278   
05:45   77 190 44 126 316 17:45   157 787 214 1116 1903

06:00   82  44   18:00   127  197   
06:15   121  68   18:15   115  144   
06:30   132  89   18:30   107  134   
06:45   186 521 85 286 807 18:45   91 440 118 593 1033

07:00   188  114   19:00   101  121   
07:15   249  115   19:15   110  105   
07:30   261  161   19:30   91  85   
07:45   302 1000 130 520 1520 19:45   69 371 96 407 778

08:00   278  135   20:00   66  59   
08:15   258  144   20:15   58  58   
08:30   266  155   20:30   54  61   
08:45   251 1053 189 623 1676 20:45   58 236 59 237 473

09:00   239  177   21:00   51  50   
09:15   204  179   21:15   61  52   
09:30  180  197   21:30   40  42   
09:45   229 852 226 779 1631 21:45   31 183 42 186 369

10:00   207  206   22:00   34  37   
10:15   191  217   22:15   35  24   
10:30   224  190   22:30   24  22   
10:45   209 831 233 846 1677 22:45   20 113 22 105 218

11:00   227  234   23:00   16  20   
11:15   243  261   23:15   13  21   
11:30   287  288   23:30   18  12   
11:45   293 1050 269 1052 2102 23:45   13 60 12 65 125

Total Vol. 5684 4413 10097  7302 8197 15499

NB SB EB WB Combined

  12986  12610 25596

Split % 56.3% 43.7% 39.4% 47.1% 52.9% 60.6%

Peak Hour 11:45 11:45 11:45 12:00 16:15 12:00

Volume 1257 1150 2407 1298 1211 2461
P.H.F. 0.94 0.93 0.93 0.97 0.88 0.95

Volumes for: 12-1004-002

PMAM

Daily Totals

Wednesday, January 11, 2012



City: San Diego Project #:

Location: Clairemont Mesa Blvd. btwn. Complex St. & Overland Ave.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   6  7   12:00   301  289   
00:15   12  4  12:15   257  281  
00:30   12  15  12:30   280  300  
00:45   10 40 7 33 73 12:45   294 1132 257 1127 2259

01:00   4  9  13:00   267  263  
01:15   11  7  13:15   289  229  
01:30   8  2  13:30   252  251  
01:45   8 31 3 21 52 13:45   226 1034 242 985 2019

02:00   6  4   14:00   225  220   
02:15   5  6   14:15   241  207   
02:30   9  6   14:30   184  211   
02:45   2 22 6 22 44 14:45   190 840 236 874 1714

03:00   7  5   15:00   224  267   
03:15   7  7   15:15   205  192   
03:30   6  10   15:30   191  236   
03:45   7 27 10 32 59 15:45   221 841 223 918 1759

04:00   12  12   16:00   230  255   
04:15   8  13   16:15   209  236   
04:30   9  16   16:30   224  282   
04:45   22 51 13 54 105 16:45   213 876 256 1029 1905

05:00   12  19   17:00   279  302   
05:15   51  20   17:15   229  250   
05:30   37  46   17:30   215  246   
05:45   50 150 51 136 286 17:45   189 912 177 975 1887

06:00   84  69   18:00   157  182   
06:15   76  83   18:15   128  140   
06:30   114  97   18:30   112  138   
06:45   132 406 124 373 779 18:45   116 513 116 576 1089

07:00   145  121   19:00   112  125   
07:15   169  132   19:15   97  92   
07:30   180  156   19:30   92  77   
07:45   218 712 171 580 1292 19:45   86 387 72 366 753

08:00   199  172   20:00   67  93   
08:15   198  153   20:15   57  59   
08:30   178  178   20:30   53  68   
08:45   210 785 183 686 1471 20:45   66 243 58 278 521

09:00   198  164   21:00   51  59   
09:15   186  177   21:15   35  69   
09:30  150  160   21:30   38  41   
09:45   157 691 135 636 1327 21:45   32 156 40 209 365

10:00   165  195   22:00   34  58   
10:15   180  168   22:15   26  32   
10:30   172  187   22:30   18  18   
10:45   201 718 222 772 1490 22:45   15 93 20 128 221

11:00   209  228   23:00   14  16   
11:15   211  246   23:15   19  13   
11:30   243  268   23:30   21  10   
11:45   269 932 275 1017 1949 23:45   17 71 11 50 121

Total Vol. 4565 4362 8927  7098 7515 14613

NB SB EB WB Combined

  11663  11877 23540

Split % 51.1% 48.9% 37.9% 48.6% 51.4% 62.1%

Peak Hour 11:45 11:45 11:45 12:00 12:00 12:00

Volume 1107 1145 2252 1132 1127 2259
P.H.F. 0.92 0.95 0.95 0.94 0.94 0.96

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-001



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Clairemont Mesa Blvd. btwn. Overland Ave. & Ruffin Rd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   4  6   12:00   304  300   
00:15   7  6  12:15   289  301  
00:30   11  12  12:30   303  321  
00:45   5 27 10 34 61 12:45   318 1214 280 1202 2416

01:00   7  10  13:00   332  276  
01:15   8  5  13:15   272  259  
01:30   7  5  13:30   266  262  
01:45   10 32 7 27 59 13:45   227 1097 220 1017 2114

02:00   10  2   14:00   223  227   
02:15   7  4   14:15   193  214   
02:30   7  14   14:30   210  199   
02:45   1 25 9 29 54 14:45   234 860 215 855 1715

03:00   10  8   15:00   254  195   
03:15   9  10   15:15   221  192   
03:30   2  10   15:30   240  196   
03:45   7 28 14 42 70 15:45   209 924 161 744 1668

04:00   8  11   16:00   217  210   
04:15   8  16   16:15   225  189   
04:30   4  9   16:30   235  194   
04:45   16 36 32 68 104 16:45   214 891 184 777 1668

05:00   12  38   17:00   261  213   
05:15   26  59   17:15   251  214   
05:30   33  62   17:30   219  190   
05:45   58 129 77 236 365 17:45   190 921 176 793 1714

06:00   51  75   18:00   174  129   
06:15   76  144   18:15   111  92   
06:30   66  149   18:30   134  103   
06:45   112 305 156 524 829 18:45   123 542 90 414 956

07:00   122  161   19:00   134  110   
07:15   135  151   19:15   102  74   
07:30   143  168   19:30   131  64   
07:45   173 573 173 653 1226 19:45   83 450 88 336 786

08:00   131  185   20:00   100  59   
08:15   169  184   20:15   71  56   
08:30   147  188   20:30   54  54   
08:45   144 591 200 757 1348 20:45   68 293 49 218 511

09:00   156  170   21:00   67  46   
09:15   164  174   21:15   68  46   
09:30  164  187   21:30   44  33   
09:45   198 682 220 751 1433 21:45   33 212 23 148 360

10:00   183  177   22:00   57  37   
10:15   144  171   22:15   35  16   
10:30   197  149   22:30   25  19   
10:45   176 700 212 709 1409 22:45   21 138 17 89 227

11:00   249  207   23:00   20  16   
11:15   226  251   23:15   19  16   
11:30   254  233   23:30   17  10   
11:45   274 1003 291 982 1985 23:45   9 65 11 53 118

Total Vol. 4131 4812 8943  7607 6646 14253

NB SB EB WB Combined

  11738  11458 23196

Split % 46.2% 53.8% 38.6% 53.4% 46.6% 61.4%

Peak Hour 11:45 11:45 11:45 12:15 12:00 12:15

Volume 1170 1213 2383 1242 1202 2420
P.H.F. 0.96 0.94 0.95 0.94 0.94 0.97

Volumes for: 12-1004-003

PMAM

Daily Totals

Wednesday, January 11, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Clairemont Mesa Blvd. btwn. Ruffin Rd. & Murphy Canyon Rd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   10  8   12:00   247  244   
00:15   9  7  12:15   232  237  
00:30   42  8  12:30   251  227  
00:45   46 107 6 29 136 12:45   214 944 237 945 1889

01:00   16  6  13:00   264  225  
01:15   14  8  13:15   240  220  
01:30   18  7  13:30   243  212  
01:45   11 59 8 29 88 13:45   252 999 209 866 1865

02:00   21  1   14:00   292  234   
02:15   7  5   14:15   207  190   
02:30   19  9   14:30   271  188   
02:45   8 55 11 26 81 14:45   293 1063 202 814 1877

03:00   13  5   15:00   327  158   
03:15   10  10   15:15   309  197   
03:30   2  7   15:30   393  181   
03:45   7 32 17 39 71 15:45   369 1398 205 741 2139

04:00   9  18   16:00   383  176   
04:15   12  21   16:15   348  144   
04:30   9  23   16:30   344  155   
04:45   13 43 78 140 183 16:45   352 1427 169 644 2071

05:00   10  81   17:00   217  168   
05:15   20  112   17:15   333  189   
05:30   29  122   17:30   352  145   
05:45   30 89 190 505 594 17:45   310 1212 132 634 1846

06:00   44  187   18:00   251  102   
06:15  36  207   18:15   200  100   
06:30   69  244   18:30   202  79   
06:45   54 203 283 921 1124 18:45   140 793 85 366 1159

07:00   102  272   19:00   171  73   
07:15   91  237   19:15   131  61   
07:30   98  317   19:30   133  52   
07:45   124 415 352 1178 1593 19:45   102 537 52 238 775

08:00   116  376   20:00   124  41   
08:15   146  372   20:15   88  37   
08:30   131  288   20:30   68  36   
08:45   111 504 251 1287 1791 20:45   98 378 33 147 525

09:00   179  266   21:00   114  29   
09:15   159  239   21:15   89  32   
09:30  147  214   21:30   63  30   
09:45   158 643 245 964 1607 21:45   70 336 22 113 449

10:00   169  190   22:00   87  19   
10:15   166  196   22:15   52  15   
10:30   173  163   22:30   37  9   
10:45   192 700 199 748 1448 22:45   32 208 13 56 264

11:00   217  197   23:00   31  8   
11:15   259  211   23:15   33  8   
11:30   235  212   23:30   27  5   
11:45   263 974 214 834 1808 23:45   16 107 11 32 139

Total Vol. 3824 6700 10524  9402 5596 14998

NB SB EB WB Combined

  13226  12296 25522

Split % 36.3% 63.7% 41.2% 62.7% 37.3% 58.8%

Peak Hour 11:15 07:30 11:45 15:30 12:00 15:15

Volume 1004 1417 1915 1493 945 2213
P.H.F. 0.95 0.94 0.98 0.95 0.97 0.96

Volumes for: 12-1004-004

PMAM

Daily Totals

Wednesday, January 11, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Clairemont Mesa Blvd. btwn. Murphy Canyon Rd. & I-15
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   9  4   12:00   211  154   
00:15   11  4  12:15   195  156  
00:30   42  5  12:30   204  153  
00:45   44 106 4 17 123 12:45   178 788 162 625 1413

01:00   13  4  13:00   222  146  
01:15   13  7  13:15   218  151  
01:30   18  4  13:30   226  138  
01:45   10 54 8 23 77 13:45   219 885 160 595 1480

02:00   18  0   14:00   263  154   
02:15   7  5   14:15   193  146   
02:30   19  5   14:30   240  127   
02:45   8 52 6 16 68 14:45   253 949 156 583 1532

03:00   12  7   15:00   296  103   
03:15   9  8   15:15   302  140   
03:30   2  4   15:30   382  121   
03:45   10 33 12 31 64 15:45   309 1289 157 521 1810

04:00   7  12   16:00   450  183  
04:15   11  16   16:15   409  167   
04:30   9  21   16:30   425  166   
04:45   12 39 57 106 145 16:45   395 1679 178 694 2373

05:00   7  48   17:00   393  162   
05:15   18  75   17:15   396  192   
05:30   29  99   17:30   402  156   
05:45   31 85 129 351 436 17:45   345 1536 156 666 2202

06:00   42  155   18:00   230  121   
06:15   37  242   18:15   191  73   
06:30   69  247   18:30   203  51   
06:45   54 202 387 1031 1233 18:45   139 763 52 297 1060

07:00   90 317  19:00   177  36   
07:15   91  328   19:15   143  35   
07:30   96  377   19:30   139  38   
07:45   118 395 430 1452 1847 19:45   94 553 32 141 694

08:00   102 416   20:00   121  24   
08:15   107  420   20:15   84  23   
08:30   129  344   20:30   69  23   
08:45   106 444 308 1488 1932 20:45   93 367 19 89 456

09:00   139  197   21:00   121  17   
09:15   139  184   21:15   95  19   
09:30  146  165   21:30   63  19   
09:45   139 563 176 722 1285 21:45   77 356 23 78 434

10:00   151  157   22:00   84  10   
10:15   137  137   22:15   48  9   
10:30   166  112   22:30   39  5   
10:45   176 630 141 547 1177 22:45   30 201 7 31 232

11:00   186  129   23:00   34  2   
11:15   219  141   23:15   29  4   
11:30   212  147   23:30   31  3   
11:45   235 852 125 542 1394 23:45   14 108 6 15 123

Total Vol. 3455 6326 9781  9474 4335 13809

NB SB EB WB Combined

  12929  10661 23590

Split % 35.3% 64.7% 41.5% 68.6% 31.4% 58.5%

Peak Hour 11:15 07:30 07:30 16:00 16:30 16:00

Volume 877 1643 2066 1679 698 2373
P.H.F. 0.93 0.96 0.94 0.93 0.91 0.94

Volumes for: 12-1004-005

PMAM

Daily Totals

Wednesday, January 11, 2012



City: San Diego Project #:

Location: Lightwave Ave. btwn. Overland Ave. & Ruffin Rd.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   0  3   12:00   64  100   
00:15   2  0  12:15   58  82  
00:30   1  1  12:30   57  67  
00:45   0 3 1 5 8 12:45   59 238 86 335 573

01:00   1  0  13:00   57  90  
01:15   2  1  13:15   63  78  
01:30   1  2  13:30   38  60  
01:45   1 5 0 3 8 13:45   39 197 44 272 469

02:00   1  0   14:00   34  49   
02:15   3  0   14:15   26  46   
02:30   3  0   14:30   31  65   
02:45   3 10 0 0 10 14:45   33 124 54 214 338

03:00   2  0   15:00   30  52   
03:15   4  1   15:15   37  51   
03:30   6  0   15:30   36  63   
03:45   4 16 2 3 19 15:45   29 132 54 220 352

04:00   4  1   16:00   49  73   
04:15   5  0   16:15   45  57   
04:30   2  2   16:30   59  71   
04:45   5 16 8 11 27 16:45   59 212 60 261 473

05:00   8  20   17:00   98  69   
05:15   10  23   17:15   82  74   
05:30   13  12   17:30   64  92   
05:45   12 43 18 73 116 17:45   41 285 62 297 582

06:00   12  28   18:00   49  71   
06:15   16  33   18:15   34  55   
06:30   18  45   18:30   35  63   
06:45   32 78 44 150 228 18:45   28 146 37 226 372

07:00   34  59   19:00   33  73   
07:15   39  49   19:15   27  39   
07:30   29  67   19:30   17  41   
07:45   41 143 72 247 390 19:45   14 91 28 181 272

08:00   48  61   20:00   11  30   
08:15   46  86   20:15   4  12   
08:30   40  73   20:30   10  21   
08:45   46 180 69 289 469 20:45   9 34 14 77 111

09:00   43  86   21:00   12  18   
09:15   38  64   21:15   6  22   
09:30  35  71   21:30   5  20   
09:45   21 137 55 276 413 21:45   8 31 30 90 121

10:00   29  70   22:00   5  36   
10:15   22  42   22:15   3  4   
10:30   28  54   22:30   2  1   
10:45   30 109 53 219 328 22:45   1 11 0 41 52

11:00   24  87   23:00   1  1   
11:15   38  76   23:15   1  3   
11:30   43  88   23:30   3  2   
11:45   45 150 109 360 510 23:45   3 8 3 9 17

Total Vol. 890 1636 2526  1509 2223 3732

NB SB EB WB Combined

  2399  3859 6258

Split % 35.2% 64.8% 40.4% 40.4% 59.6% 59.6%

Peak Hour 11:45 11:30 11:30 16:45 12:00 16:45

Volume 224 379 589 303 335 598
P.H.F. 0.88 0.87 0.90 0.77 0.84 0.90

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-002



City: San Diego Project #:

Location: Ruffin Ct. btwn. Ruffin Rd. & County Office Dwy.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00   0  0   12:00   42  59   
00:15   4  1  12:15   33  38  
00:30   0  2  12:30   42  35  
00:45   0 4 2 5 9 12:45   38 155 48 180 335

01:00   1  1  13:00   39  40  
01:15   1  0  13:15   46  32  
01:30   0  1  13:30   43  25  
01:45   1 3 0 2 5 13:45   31 159 21 118 277

02:00   0  0   14:00   27  35   
02:15   1  0   14:15   30  43   
02:30   0  0   14:30   42  40   
02:45   1 2 0 0 2 14:45   34 133 39 157 290

03:00   0  1   15:00   28  51   
03:15   0  0   15:15   32  40   
03:30   1  2   15:30   43  64   
03:45   0 1 1 4 5 15:45   19 122 37 192 314

04:00   4  1   16:00   29  55   
04:15   2  3   16:15   17  56   
04:30   0  1   16:30   25  58   
04:45   4 10 2 7 17 16:45   23 94 40 209 303

05:00   4  7   17:00   17  66   
05:15   9  4   17:15   23  49   
05:30   20  10   17:30   15  32   
05:45   23 56 15 36 92 17:45   17 72 29 176 248

06:00   17  9   18:00   11  38   
06:15   26  7   18:15   3  16   
06:30   31  13   18:30   8  14   
06:45   48 122 11 40 162 18:45   7 29 11 79 108

07:00   41  22   19:00   3  16   
07:15   57  27   19:15   16  7   
07:30   61  19   19:30   15  10   
07:45   63 222 23 91 313 19:45   9 43 4 37 80

08:00   43  25   20:00   2  17   
08:15   46  15   20:15   2  7   
08:30   38  17   20:30   0  4   
08:45   28 155 15 72 227 20:45   2 6 5 33 39

09:00   31  13   21:00   4  8   
09:15   26  19   21:15   2  14   
09:30  19  21   21:30   3  6   
09:45   19 95 16 69 164 21:45   2 11 1 29 40

10:00   23  27   22:00   1  7   
10:15   23  13   22:15   1  3   
10:30   24  16   22:30   13  5   
10:45   30 100 28 84 184 22:45   2 17 2 17 34

11:00   22  48   23:00   13  1   
11:15   37  24   23:15   1  3   
11:30   31  59   23:30   0  2   
11:45   36 126 50 181 307 23:45   3 17 2 8 25

Total Vol. 896 591 1487  858 1235 2093

NB SB EB WB Combined

  1754  1826 3580

Split % 60.3% 39.7% 41.5% 41.0% 59.0% 58.5%

Peak Hour 07:15 11:30 11:30 12:45 16:15 12:00

Volume 224 206 348 166 220 335
P.H.F. 0.89 0.87 0.86 0.90 0.83 0.83

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-005



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Balboa Ave. btwn. Ponderosa Ave. & Ruffin Rd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   10  10   12:00   218  282   
00:15   7  3  12:15   203  207  
00:30   8  5  12:30   207  226  
00:45   11 36 4 22 58 12:45   235 863 227 942 1805

01:00   2  7  13:00   260  204  
01:15   3  4  13:15   224  186  
01:30   2  9  13:30   178  188  
01:45   6 13 5 25 38 13:45   211 873 183 761 1634

02:00   4  3   14:00   209  171   
02:15   4  3   14:15   170  173   
02:30   2  7   14:30   208  204   
02:45   1 11 14 27 38 14:45   217 804 174 722 1526

03:00   2  5   15:00   240  170   
03:15   1  9   15:15   193  149   
03:30   1  5   15:30   275  177   
03:45   12 16 22 41 57 15:45   222 930 185 681 1611

04:00   12  27   16:00   280  213   
04:15   10  24   16:15   297  183   
04:30   13  28   16:30   255  303   
04:45   11 46 37 116 162 16:45   244 1076 246 945 2021

05:00   8  41   17:00   281  259   
05:15   13  73   17:15   283  278   
05:30   18  80   17:30   288  218   
05:45   26 65 126 320 385 17:45   188 1040 195 950 1990

06:00   28  91   18:00   138  175   
06:15   23  134   18:15   96  136   
06:30   40  154   18:30   81  109   
06:45   62 153 235 614 767 18:45   52 367 84 504 871

07:00   141  236   19:00   65  72   
07:15   172  220   19:15   53  91   
07:30   191  271   19:30   61  63   
07:45   217 721 275 1002 1723 19:45   54 233 58 284 517

08:00   209  338   20:00   42  51   
08:15   175  273   20:15   34  36   
08:30   181  264   20:30   46  38   
08:45   171 736 204 1079 1815 20:45   45 167 37 162 329

09:00   149  179   21:00   62  25   
09:15   125  167   21:15   32  41   
09:30  93  136   21:30   55  29   
09:45   89 456 178 660 1116 21:45   23 172 25 120 292

10:00   98  137   22:00   33  36   
10:15   118  161   22:15   17  12   
10:30   124  143   22:30   23  22   
10:45   106 446 143 584 1030 22:45   23 96 14 84 180

11:00   155  187   23:00   9  16   
11:15   190  211   23:15   16  19   
11:30   197  265   23:30   18  22   
11:45   227 769 216 879 1648 23:45   18 61 7 64 125

Total Vol. 3468 5369 8837  6682 6219 12901

NB SB EB WB Combined

  10150  11588 21738

Split % 39.2% 60.8% 40.7% 51.8% 48.2% 59.3%

Peak Hour 11:45 07:30 07:30 16:45 16:30 16:30

Volume 855 1157 1949 1096 1086 2149
P.H.F. 0.94 0.86 0.89 0.95 0.90 0.96

Volumes for: 12-1004-013

PMAM

Daily Totals

Thursday, January 12, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Balboa Ave. btwn. Ruffin Rd. & Viewridge Ave.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   22  3   12:00   195  180   
00:15   15  5  12:15   125  201  
00:30   15  5  12:30   160  220  
00:45   10 62 1 14 76 12:45   155 635 225 826 1461

01:00   15  5  13:00   187  184  
01:15   7  3  13:15   173  201  
01:30   20  2  13:30   152  191  
01:45   13 55 9 19 74 13:45   140 652 180 756 1408

02:00   3  5   14:00   167  154   
02:15   4  6   14:15   173  138   
02:30   1  6   14:30   254  156   
02:45   5 13 16 33 46 14:45   227 821 164 612 1433

03:00   6  14   15:00   246  143   
03:15   2  14   15:15   191  121   
03:30   5  33   15:30   322  111   
03:45   6 19 72 133 152 15:45   254 1013 134 509 1522

04:00   8  89   16:00   391  149   
04:15   7  88   16:15   377  138   
04:30   5  44   16:30   444  184   
04:45   7 27 78 299 326 16:45   435 1647 161 632 2279

05:00   8  80   17:00   453  182   
05:15   6  151   17:15   520  214   
05:30   23  212   17:30   466  156   
05:45   26 63 279 722 785 17:45   351 1790 161 713 2503

06:00   28  182   18:00   271  136   
06:15   25  273   18:15   205  107   
06:30   39  280   18:30   159  88   
06:45   51 143 439 1174 1317 18:45   140 775 73 404 1179

07:00   85  472   19:00   145  58   
07:15   71  475   19:15   107  64   
07:30   81  524   19:30   115  47   
07:45   102 339 559 2030 2369 19:45   109 476 44 213 689

08:00   96  569   20:00   76  43   
08:15   91  506   20:15   66  31   
08:30   96  453   20:30   88  36   
08:45   93 376 396 1924 2300 20:45   67 297 31 141 438

09:00   87  296   21:00   83  29   
09:15   76  239   21:15   81  35   
09:30  84  190   21:30   74  18   
09:45   81 328 197 922 1250 21:45   55 293 21 103 396

10:00   104  154   22:00   76  26   
10:15   112  146   22:15   27  17   
10:30   93  132   22:30   29  14   
10:45   114 423 148 580 1003 22:45   29 161 16 73 234

11:00   148  145   23:00   26  13   
11:15   140  176   23:15   14  16   
11:30   194  186   23:30   47  13   
11:45   202 684 183 690 1374 23:45   26 113 8 50 163

Total Vol. 2532 8540 11072  8673 5032 13705

NB SB EB WB Combined

  11205  13572 24777

Split % 22.9% 77.1% 44.7% 63.3% 36.7% 55.3%

Peak Hour 11:15 07:30 07:30 16:45 12:15 16:30

Volume 731 2158 2528 1874 830 2593
P.H.F. 0.90 0.95 0.95 0.90 0.92 0.88

Volumes for: 12-1004-014

PMAM

Daily Totals

Thursday, January 12, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Balboa Ave. btwn. Viewridge Ave. & I-15
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00   45  2   12:00   281  191   
00:15   23  4  12:15   219  232  
00:30   47  2  12:30   226  263  
00:45   15 130 0 8 138 12:45   188 914 265 951 1865

01:00   27  4  13:00   243  226  
01:15   10  2  13:15   235  222  
01:30   33  2  13:30   223  232  
01:45   18 88 7 15 103 13:45   227 928 236 916 1844

02:00   5  3   14:00   303  195   
02:15   9  5   14:15   257  200   
02:30   3  6   14:30   516  197   
02:45   7 24 13 27 51 14:45   334 1410 186 778 2188

03:00   16  11   15:00   517  158   
03:15   7  11   15:15   319  163   
03:30   5  31   15:30   552  137   
03:45   6 34 69 122 156 15:45   519 1907 145 603 2510

04:00   7  83   16:00   591  157   
04:15   12  81   16:15   543  152   
04:30   8  35   16:30   668  184   
04:45   9 36 63 262 298 16:45   605 2407 170 663 3070

05:00   17  72   17:00   699  187   
05:15   16  162   17:15   661  200   
05:30   34  208   17:30   663  178   
05:45   38 105 300 742 847 17:45   456 2479 168 733 3212

06:00   49  205   18:00   437  134   
06:15   44  293   18:15   296  107   
06:30   53  298   18:30   258  88   
06:45   47 193 486 1282 1475 18:45   195 1186 64 393 1579

07:00   93  666   19:00   196  53   
07:15   85  681   19:15   161  57   
07:30   104  625   19:30   183  49   
07:45   86 368 840 2812 3180 19:45   183 723 39 198 921

08:00   93  805   20:00   143  38   
08:15   110  644   20:15   90  27   
08:30   108  554   20:30   126  32   
08:45   106 417 510 2513 2930 20:45   112 471 28 125 596

09:00   125  425   21:00   112  25   
09:15   130  350   21:15   112  28   
09:30  118  279   21:30   111  17   
09:45   129 502 219 1273 1775 21:45   85 420 19 89 509

10:00   154  170   22:00   119  23   
10:15   177  154   22:15   41  21   
10:30   162  133   22:30   50  13   
10:45   155 648 165 622 1270 22:45   40 250 15 72 322

11:00   240  160   23:00   86  10   
11:15   216  189   23:15   27  15   
11:30   248  190   23:30   102  7   
11:45   291 995 180 719 1714 23:45   49 264 10 42 306

Total Vol. 3540 10397 13937  13359 5563 18922

NB SB EB WB Combined

  16899  15960 32859

Split % 25.4% 74.6% 42.4% 70.6% 29.4% 57.6%

Peak Hour 11:30 07:15 07:15 16:30 12:15 16:30

Volume 1039 2951 3319 2633 986 3374
P.H.F. 0.89 0.88 0.90 0.94 0.93 0.95

Volumes for: 12-1004-015

PMAM

Daily Totals

Thursday, January 12, 2012



City: San Diego Project #:

Location: Viewridge Ave. south of Ruffin Ct.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00 0  0     12:00 26  27     
00:15 0  2    12:15 33  28    
00:30 1  2    12:30 21  31    
00:45 2 3 0 4   7 12:45 34 114 18 104   218

01:00 0  1    13:00 33  25    
01:15 0  1    13:15 30  29    
01:30 1  1    13:30 27  35    
01:45 0 1 2 5   6 13:45 29 119 25 114   233

02:00 0  0     14:00 22  35     
02:15 1  1     14:15 25  29     
02:30 0  0     14:30 24  82     
02:45 0 1 3 4   5 14:45 26 97 29 175   272

03:00 0  0     15:00 30  28     
03:15 0  0     15:15 29  18     
03:30 2  0     15:30 28  51     
03:45 1 3 1 1   4 15:45 21 108 30 127   235

04:00 2  0     16:00 25  42     
04:15 2  2     16:15 33  26     
04:30 2  0     16:30 24  33     
04:45 3 9 0 2   11 16:45 18 100 33 134   234

05:00 9  2     17:00 26  34     
05:15 11  1     17:15 22  24     
05:30 21  8     17:30 21  15     
05:45 55 96 9 20   116 17:45 10 79 15 88   167

06:00 23  23     18:00 9  14     
06:15 20  15     18:15 7  5     
06:30 40  11     18:30 8  14     
06:45 46 129 14 63   192 18:45 5 29 13 46   75

07:00 59  11     19:00 9  7     
07:15 48  22     19:15 5  14     
07:30 42  19     19:30 6  12     
07:45 47 196 17 69   265 19:45 1 21 10 43   64

08:00 53  15     20:00 4  5     
08:15 45  17     20:15 5  3     
08:30 30  15     20:30 1  0     
08:45 38 166 24 71   237 20:45 4 14 3 11   25

09:00 26  12     21:00 8  1     
09:15 20  18     21:15 12  1     
09:30 19  13    21:30 6  1     
09:45 14 79 12 55   134 21:45 14 40 2 5   45

10:00 17  12     22:00 2  9     
10:15 13  15     22:15 1  6     
10:30 10  19     22:30 0  14     
10:45 21 61 16 62   123 22:45 1 4 3 32   36

11:00 35  12     23:00 2  13     
11:15 19  29     23:15 2  3     
11:30 23  24     23:30 2  6     
11:45 24 101 26 91   192 23:45 1 7 6 28   35

Total Vol. 845 447 1292  732 907 1639

NB SB EB WB Combined

1577 1354    2931

Split % 65.4% 34.6% 44.1% 44.7% 55.3% 55.9%

Peak Hour 07:00 11:45 07:00 12:45 14:00 14:15

Volume 196 112 265 124 175 273
P.H.F. 0.83 0.90 0.95 0.91 0.53 0.64

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-006



City: San Diego Project #:

Location: Viewridge Ave. north of Balboa Ave.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00 0  0     12:00 36  55     
00:15 1  3    12:15 32  44    
00:30 0  1    12:30 40  36    
00:45 1 2 0 4   6 12:45 52 160 28 163   323

01:00 0  2    13:00 46  40    
01:15 0  2    13:15 42  31    
01:30 1  2    13:30 45  38    
01:45 1 2 2 8   10 13:45 39 172 35 144   316

02:00 1  1     14:00 42  43     
02:15 1  1     14:15 45  33     
02:30 3  0     14:30 32  113     
02:45 1 6 3 5   11 14:45 44 163 45 234   397

03:00 2  2     15:00 40  64     
03:15 2  0     15:15 40  48     
03:30 5  0     15:30 40  93     
03:45 5 14 2 4   18 15:45 36 156 56 261   417

04:00 2  1     16:00 32  92     
04:15 6  2     16:15 33  54     
04:30 8  2     16:30 33  76     
04:45 16 32 0 5   37 16:45 37 135 82 304   439

05:00 15  2     17:00 18  98     
05:15 21  2     17:15 26  60     
05:30 31  7     17:30 16  68     
05:45 89 156 5 16   172 17:45 10 70 48 274   344

06:00 49  20     18:00 7  52     
06:15 54  13     18:15 6  25     
06:30 81  5     18:30 9  28     
06:45 102 286 9 47   333 18:45 8 30 26 131   161

07:00 86  9     19:00 8  33     
07:15 97  15     19:15 10  22     
07:30 81  16     19:30 16  16     
07:45 109 373 22 62   435 19:45 12 46 13 84   130

08:00 118  24     20:00 3  28     
08:15 102  25     20:15 7  24     
08:30 90  14     20:30 5  11     
08:45 78 388 38 101   489 20:45 5 20 5 68   88

09:00 59  12     21:00 3  26     
09:15 41  22     21:15 2  23     
09:30 39  19    21:30 6  9     
09:45 36 175 28 81   256 21:45 12 23 10 68   91

10:00 28  18     22:00 2  9     
10:15 35  13     22:15 0  9     
10:30 16  28     22:30 0  15     
10:45 36 115 24 83   198 22:45 0 2 4 37   39

11:00 33  28     23:00 3  15     
11:15 20  37     23:15 3  1     
11:30 24  34     23:30 1  10     
11:45 35 112 38 137   249 23:45 0 7 6 32   39

Total Vol. 1661 553 2214  984 1800 2784

NB SB EB WB Combined

2645 2353    4998

Split % 75.0% 25.0% 44.3% 35.3% 64.7% 55.7%

Peak Hour 07:45 11:45 07:45 12:45 16:30 16:00

Volume 419 173 504 185 316 439
P.H.F. 0.89 0.79 0.89 0.89 0.81 0.89

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-007



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. SR-52 & Kearny Villa Rd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 3  4     12:00 113  159     
00:15 1  6    12:15 110  163    
00:30 9  3    12:30 111  188    
00:45 17 30 1 14   44 12:45 119 453 256 766   1219

01:00 5  2    13:00 103  170    
01:15 2  6    13:15 167  192    
01:30 3  3    13:30 191  195    
01:45 4 14 7 18   32 13:45 178 639 211 768   1407

02:00 3  2     14:00 206  149     
02:15 1  7     14:15 202  172     
02:30 8  4     14:30 218  183     
02:45 2 14 5 18   32 14:45 222 848 152 656   1504

03:00 4  5     15:00 208  167     
03:15 1  1     15:15 328  160     
03:30 2  10     15:30 355  168     
03:45 1 8 13 29   37 15:45 354 1245 172 667   1912

04:00 1  10     16:00 444 139     
04:15 2  14     16:15 327  147     
04:30 4  22     16:30 366  139     
04:45 3 10 47 93   103 16:45 333 1470 158 583   2053

05:00 3  43     17:00 417  143     
05:15 7  69     17:15 334  147     
05:30 10  93     17:30 317  152     
05:45 13 33 135 340   373 17:45 281 1349 114 556   1905

06:00 15  154     18:00 239  82     
06:15 25  201     18:15 187  66     
06:30 32  225     18:30 155  52     
06:45 44 116 215 795   911 18:45 154 735 52 252   987

07:00 68  232     19:00 141  29     
07:15 78  309     19:15 128  30     
07:30 93  291     19:30 78  28     
07:45 80 319 206 1038   1357 19:45 80 427 29 116   543

08:00 76  231     20:00 87  23     
08:15 80  249     20:15 75  23     
08:30 86  326     20:30 75  15     
08:45 87 329 305 1111   1440 20:45 63 300 21 82   382

09:00 100  268     21:00 24  13     
09:15 118  208     21:15 21  14     
09:30 107  198    21:30 14  18     
09:45 117 442 216 890   1332 21:45 19 78 11 56   134

10:00 115  121     22:00 16  11     
10:15 121  150     22:15 9  8     
10:30 108  138     22:30 14  9     
10:45 115 459 159 568   1027 22:45 7 46 11 39   85

11:00 120  145     23:00 7  5     
11:15 128  175     23:15 9  8     
11:30 150  175     23:30 11  5     
11:45 123 521 203 698   1219 23:45 6 33 3 21   54

Total Vol. 2295 5612 7907  7623 4562 12185

NB SB EB WB Combined

9918 10174    20092

Split % 29.0% 71.0% 39.4% 62.6% 37.4% 60.6%

Peak Hour 11:00 08:15 08:15 15:45 12:45 15:15

Volume 521 1148 1501 1491 813 2120
P.H.F. 0.87 0.88 0.91 0.84 0.79 0.91

Volumes for: 12-1004-006

PMAM

Daily Totals

Wednesday, January 11, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. Kearny Villa Rd. & Chesapeake Dr.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 8  4     12:00 126  114     
00:15 1  5    12:15 111  121    
00:30 23  3    12:30 124  127    
00:45 28 60 2 14   74 12:45 136 497 154 516   1013

01:00 10  1    13:00 104  122    
01:15 7  0    13:15 114  122    
01:30 4  4    13:30 124  127    
01:45 5 26 6 11   37 13:45 119 461 140 511   972

02:00 4  3     14:00 133  114     
02:15 1  5     14:15 129  116     
02:30 7  6     14:30 167  134     
02:45 2 14 3 17   31 14:45 156 585 111 475   1060

03:00 2  3     15:00 188  116     
03:15 1  1     15:15 158  118     
03:30 4  9     15:30 270  123     
03:45 4 11 13 26   37 15:45 212 828 117 474   1302

04:00 5  9     16:00 309  115     
04:15 2  13     16:15 216  123     
04:30 5  18     16:30 311  121     
04:45 8 20 40 80   100 16:45 291 1127 135 494   1621

05:00 8  30     17:00 352  149     
05:15 15  56     17:15 284  134     
05:30 24  62     17:30 259  131     
05:45 34 81 83 231   312 17:45 205 1100 104 518   1618

06:00 35  109     18:00 209  76     
06:15 43  142     18:15 136  48     
06:30 60  166     18:30 104  44     
06:45 74 212 192 609   821 18:45 79 528 34 202   730

07:00 77  185     19:00 75  28     
07:15 85  233     19:15 65  30     
07:30 90  229     19:30 41  22     
07:45 84 336 170 817   1153 19:45 39 220 24 104   324

08:00 92  155     20:00 46  19     
08:15 73  185     20:15 30  17     
08:30 83  224     20:30 24  16     
08:45 72 320 225 789   1109 20:45 43 143 16 68   211

09:00 73  176     21:00 30  11     
09:15 99  151     21:15 31  8     
09:30 100  128    21:30 20  16     
09:45 93 365 146 601   966 21:45 37 118 9 44   162

10:00 94  92     22:00 25  10     
10:15 108  104     22:15 19  7     
10:30 91  103     22:30 29  9     
10:45 103 396 118 417   813 22:45 13 86 4 30   116

11:00 115  106     23:00 8  6     
11:15 121  118     23:15 14  6     
11:30 148  148     23:30 15  5     
11:45 126 510 155 527   1037 23:45 12 49 3 20   69

Total Vol. 2351 4139 6490  5742 3456 9198

NB SB EB WB Combined

8093 7595    15688

Split % 36.2% 63.8% 41.4% 62.4% 37.6% 58.6%

Peak Hour 11:15 06:45 06:45 16:30 16:45 16:30

Volume 521 839 1165 1238 549 1777
P.H.F. 0.88 0.90 0.91 0.88 0.92 0.89

Volumes for: 12-1004-007

PMAM

Daily Totals

Wednesday, January 11, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. Chesapeake Dr. & Clairemont Mesa Blvd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 6  9     12:00 126  126     
00:15 3  9    12:15 115  126    
00:30 9  37    12:30 111  142    
00:45 0 18 45 100   118 12:45 141 493 145 539   1032

01:00 6  8    13:00 100  140    
01:15 4  6    13:15 117  148    
01:30 2  10    13:30 104  115    
01:45 5 17 13 37   54 13:45 128 449 148 551   1000

02:00 0  8     14:00 115  120     
02:15 2  3     14:15 103  125     
02:30 1  18     14:30 162  137     
02:45 0 3 5 34   37 14:45 139 519 116 498   1017

03:00 1  10     15:00 172  124     
03:15 1  2     15:15 134  135     
03:30 3  8     15:30 197  173     
03:45 1 6 15 35   41 15:45 158 661 174 606   1267

04:00 7  8     16:00 228  188     
04:15 1  14     16:15 153  176     
04:30 5  11     16:30 237  206     
04:45 10 23 29 62   85 16:45 215 833 191 761   1594

05:00 13  25     17:00 248  214     
05:15 12  50     17:15 239  187     
05:30 19  49     17:30 206  193     
05:45 37 81 61 185   266 17:45 140 833 162 756   1589

06:00 33  88     18:00 146  138     
06:15 59  112     18:15 94  103     
06:30 53  137     18:30 80  101     
06:45 82 227 145 482   709 18:45 59 379 65 407   786

07:00 97 152     19:00 52  44     
07:15 105  181     19:15 32  38     
07:30 128  179     19:30 36  32     
07:45 105 435 136 648   1083 19:45 34 154 25 139   293

08:00 116  110     20:00 47  38     
08:15 109  139     20:15 33  23     
08:30 106  175     20:30 28  17     
08:45 114 445 176 600   1045 20:45 37 145 17 95   240

09:00 117  142     21:00 23  17     
09:15 94  144     21:15 23  11     
09:30 100  127    21:30 20  17     
09:45 90 401 129 542   943 21:45 34 100 9 54   154

10:00 83  93     22:00 21  17     
10:15 96  99     22:15 19  11     
10:30 87  96     22:30 28  12     
10:45 111 377 123 411   788 22:45 10 78 10 50   128

11:00 106  129     23:00 10  4     
11:15 121  124     23:15 9  8     
11:30 129  156     23:30 10  9     
11:45 127 483 160 569   1052 23:45 6 35 9 30   65

Total Vol. 2516 3705 6221  4679 4486 9165

NB SB EB WB Combined

7195 8191    15386

Split % 40.4% 59.6% 40.4% 51.1% 48.9% 59.6%

Peak Hour 11:15 06:45 07:00 16:30 16:30 16:30

Volume 503 657 1083 939 798 1737
P.H.F. 0.97 0.91 0.88 0.95 0.93 0.94

Volumes for: 12-1004-008

PMAM

Daily Totals

Wednesday, January 11, 2012



City: San Diego Project #:

Location: Ruffin Rd. btwn. Hazard Way & Farnham St.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00 13  13     12:00 139  152     
00:15 3  9    12:15 144  131    
00:30 4  41    12:30 112  146    
00:45 6 26 21 84   110 12:45 114 509 149 578   1087

01:00 8  18    13:00 131  129    
01:15 5  7    13:15 109  129    
01:30 3  13    13:30 105  116    
01:45 4 20 10 48   68 13:45 125 470 112 486   956

02:00 7  9     14:00 118  130     
02:15 0  5     14:15 109  117     
02:30 0  19     14:30 138  139     
02:45 5 12 9 42   54 14:45 136 501 145 531   1032

03:00 0  6     15:00 172  155     
03:15 5  9     15:15 119  113     
03:30 4  5     15:30 159  206     
03:45 8 17 9 29   46 15:45 146 596 163 637   1233

04:00 7  8     16:00 191  179     
04:15 2  13     16:15 154  152     
04:30 9  6     16:30 192  208     
04:45 11 29 21 48   77 16:45 174 711 177 716   1427

05:00 10  30     17:00 243  211     
05:15 19  27     17:15 233  163     
05:30 27  45     17:30 176  153     
05:45 57 113 77 179   292 17:45 115 767 125 652   1419

06:00 51  84     18:00 124  122     
06:15 59  91     18:15 84  77     
06:30 81  86     18:30 70  64     
06:45 99 290 119 380   670 18:45 65 343 76 339   682

07:00 88  114     19:00 55  56     
07:15 112  171     19:15 39  39     
07:30 101  173     19:30 42  34     
07:45 110 411 179 637   1048 19:45 39 175 29 158   333

08:00 106  188     20:00 32  39     
08:15 89  175     20:15 35  34     
08:30 93  137     20:30 22  36     
08:45 93 381 155 655   1036 20:45 36 125 32 141   266

09:00 98  125     21:00 22  20     
09:15 69  111     21:15 28  25     
09:30 92  126    21:30 22  10     
09:45 74 333 88 450   783 21:45 27 99 9 64   163

10:00 87  92     22:00 27  16     
10:15 75  99     22:15 17  9     
10:30 108  112     22:30 14  19     
10:45 95 365 115 418   783 22:45 14 72 12 56   128

11:00 121  147     23:00 10  18     
11:15 114  156     23:15 13  7     
11:30 118  132     23:30 13  4     
11:45 129 482 132 567   1049 23:45 8 44 10 39   83

Total Vol. 2479 3537 6016  4412 4397 8809

NB SB EB WB Combined

6891 7934    14825

Split % 41.2% 58.8% 40.6% 50.1% 49.9% 59.4%

Peak Hour 11:30 07:30 07:15 16:30 16:30 16:30

Volume 530 715 1140 842 759 1601
P.H.F. 0.92 0.95 0.97 0.87 0.90 0.88

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-003



City: San Diego Project #:

Location: Ruffin Rd. btwn. Farnham St. & Clairemont Mesa Blvd.
AM Period NB  SB  EB  WB PM Period NB SB  EB  WB

00:00 12  14     12:00 169  205     
00:15 3  9    12:15 145  167    
00:30 3  37    12:30 172  203    
00:45 8 26 19 79   105 12:45 175 661 176 751   1412

01:00 6  20    13:00 178  151    
01:15 6  8    13:15 137  161    
01:30 5  13    13:30 140  146    
01:45 6 23 9 50   73 13:45 156 611 126 584   1195

02:00 7  9     14:00 140  160     
02:15 0  5     14:15 116  152     
02:30 6  18     14:30 152  158     
02:45 5 18 8 40   58 14:45 150 558 182 652   1210

03:00 2  5     15:00 151  211     
03:15 7  11     15:15 123  146     
03:30 4  5     15:30 177  232     
03:45 10 23 9 30   53 15:45 130 581 181 770   1351

04:00 5  8     16:00 192  238     
04:15 6  9     16:15 150  188     
04:30 11  10     16:30 157  265     
04:45 12 34 14 41   75 16:45 173 672 228 919   1591

05:00 16  19     17:00 227  281     
05:15 22  22     17:15 221  224     
05:30 29  37     17:30 157  205     
05:45 81 148 64 142   290 17:45 113 718 166 876   1594

06:00 79  63     18:00 104  146     
06:15 91  74     18:15 81  83     
06:30 113  74     18:30 58  77     
06:45 147 430 110 321   751 18:45 59 302 82 388   690

07:00 162  99     19:00 52  72     
07:15 151  143     19:15 36  41     
07:30 147  174     19:30 39  37     
07:45 154 614 145 561   1175 19:45 36 163 34 184   347

08:00 169  169     20:00 32  41     
08:15 127  156     20:15 33  39     
08:30 154  143     20:30 19  35     
08:45 153 603 141 609   1212 20:45 36 120 37 152   272

09:00 109  129     21:00 22  26     
09:15 109  120     21:15 26  27     
09:30 100  136    21:30 24  16     
09:45 105 423 101 486   909 21:45 26 98 12 81   179

10:00 93  102     22:00 24  19     
10:15 87  135     22:15 16  11     
10:30 115  134     22:30 15  17     
10:45 109 404 129 500   904 22:45 11 66 11 58   124

11:00 138  172     23:00 10  19     
11:15 133  180     23:15 12  7     
11:30 129  165     23:30 12  6     
11:45 150 550 167 684   1234 23:45 10 44 13 45   89

Total Vol. 3296 3543 6839  4594 5460 10054

NB SB EB WB Combined

7890 9003    16893

Split % 48.2% 51.8% 40.5% 45.7% 54.3% 59.5%

Peak Hour 11:45 11:45 11:45 16:30 16:30 16:30

Volume 636 742 1378 778 998 1776
P.H.F. 0.92 0.90 0.92 0.86 0.89 0.87

Prepared by:  Field Data Services of Arizona (520) 316-6745

PMAM

Daily Totals

Tuesday, April 10, 2012Volumes for: 12-1079-004



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. Clairemont Mesa Blvd. & Project Access #2 (South)
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 5  6     12:00 231  208     
00:15 3  3    12:15 201  225    
00:30 5  5    12:30 177  225    
00:45 12 25 2 16   41 12:45 171 780 265 923   1703

01:00 4  1    13:00 169  211    
01:15 2  3    13:15 175  236    
01:30 2  1    13:30 147  199    
01:45 6 14 3 8   22 13:45 141 632 180 826   1458

02:00 4  4     14:00 149  152     
02:15 5  1     14:15 138  123     
02:30 2  3     14:30 184  138     
02:45 3 14 3 11   25 14:45 120 591 124 537   1128

03:00 3  3     15:00 173  137     
03:15 3  6     15:15 171  123     
03:30 2  10     15:30 189  134     
03:45 5 13 7 26   39 15:45 167 700 165 559   1259

04:00 3  11     16:00 241  152     
04:15 3  5     16:15 216  175     
04:30 2  14     16:30 244  165     
04:45 5 13 22 52   65 16:45 197 898 193 685   1583

05:00 10  35     17:00 209  245     
05:15 7  55     17:15 223  272     
05:30 15  45     17:30 204  190     
05:45 11 43 84 219   262 17:45 139 775 153 860   1635

06:00 31  60     18:00 150  123     
06:15 34  124     18:15 109  114     
06:30 56  141     18:30 82  72     
06:45 50 171 169 494   665 18:45 73 414 62 371   785

07:00 64  177     19:00 85  56     
07:15 88  215     19:15 69  64     
07:30 77  236     19:30 65  65     
07:45 98 327 263 891   1218 19:45 48 267 51 236   503

08:00 99  242     20:00 36  24     
08:15 93  238     20:15 19  27     
08:30 88  220     20:30 29  26     
08:45 79 359 223 923   1282 20:45 49 133 21 98   231

09:00 100  200     21:00 43  20     
09:15 87  176     21:15 28  12     
09:30 89  166    21:30 33  19     
09:45 108 384 149 691   1075 21:45 62 166 16 67   233

10:00 103  117     22:00 63  17     
10:15 97  114     22:15 23  6     
10:30 133  121     22:30 18  9     
10:45 117 450 129 481   931 22:45 12 116 9 41   157

11:00 142  142     23:00 9  4     
11:15 183  169     23:15 5  5     
11:30 219  168     23:30 6  8     
11:45 203 747 215 694   1441 23:45 4 24 2 19   43

Total Vol. 2560 4506 7066  5496 5222 10718

NB SB EB WB Combined

8056 9728    17784

Split % 36.2% 63.8% 39.7% 51.3% 48.7% 60.3%

Peak Hour 11:30 07:30 11:45 16:00 12:30 16:30

Volume 854 979 1685 898 937 1748
P.H.F. 0.92 0.93 0.96 0.92 0.88 0.88

Volumes for: 12-1004-009

PMAM

Daily Totals

Thursday, January 12, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. Project Access #2 (South) & Ruffin Ct.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 7  6     12:00 223  213     
00:15 3  3    12:15 221  220    
00:30 6  6    12:30 181  233    
00:45 13 29 1 16   45 12:45 190 815 254 920   1735

01:00 4  1    13:00 191  215    
01:15 2  3    13:15 171  234    
01:30 3  1    13:30 159  201    
01:45 5 14 3 8   22 13:45 152 673 170 820   1493

02:00 4  4     14:00 164  159     
02:15 6  1     14:15 152  121     
02:30 4  3     14:30 189  138     
02:45 3 17 4 12   29 14:45 144 649 132 550   1199

03:00 4  2     15:00 209  134     
03:15 2  7     15:15 176  123     
03:30 2  9     15:30 222  139     
03:45 5 13 8 26   39 15:45 194 801 156 552   1353

04:00 3  11     16:00 263  157     
04:15 3  5     16:15 226  179     
04:30 2  13     16:30 248  160     
04:45 5 13 22 51   64 16:45 227 964 193 689   1653

05:00 10  38     17:00 237  263     
05:15 11  56     17:15 246  259     
05:30 18  45     17:30 216  190     
05:45 11 50 83 222   272 17:45 154 853 153 865   1718

06:00 33  59     18:00 164  118     
06:15 34  122     18:15 117  121     
06:30 56  142     18:30 90  65     
06:45 58 181 174 497   678 18:45 78 449 58 362   811

07:00 77  186     19:00 101  55     
07:15 95  210     19:15 67  66     
07:30 91  235     19:30 75  65     
07:45 115 378 253 884   1262 19:45 51 294 49 235   529

08:00 112  246     20:00 42  27     
08:15 97  242     20:15 21  26     
08:30 101  215     20:30 35  28     
08:45 85 395 238 941   1336 20:45 55 153 19 100   253

09:00 101  186     21:00 45  22     
09:15 102  177     21:15 37  11     
09:30 89  173    21:30 35  21     
09:45 112 404 143 679   1083 21:45 67 184 17 71   255

10:00 117  120     22:00 72  16     
10:15 107  118     22:15 25  7     
10:30 134  115     22:30 23  8     
10:45 123 481 125 478   959 22:45 10 130 9 40   170

11:00 148  144     23:00 11  5     
11:15 186  169     23:15 4  4     
11:30 230  170     23:30 6  8     
11:45 205 769 218 701   1470 23:45 6 27 2 19   46

Total Vol. 2744 4515 7259  5992 5223 11215

NB SB EB WB Combined

8736 9738    18474

Split % 37.8% 62.2% 39.3% 53.4% 46.6% 60.7%

Peak Hour 11:30 07:30 11:45 16:00 12:30 16:30

Volume 879 976 1714 964 936 1833
P.H.F. 0.96 0.96 0.97 0.92 0.92 0.91

Volumes for: 12-1004-010

PMAM

Daily Totals

Thursday, January 12, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. Ruffin Ct. & Spectrum Center Blvd.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 7  7     12:00 193  187     
00:15 0  3    12:15 190  167    
00:30 3  6    12:30 156  167    
00:45 12 22 5 21   43 12:45 170 709 191 712   1421

01:00 4  2    13:00 150  157    
01:15 1  2    13:15 128  172    
01:30 3  2    13:30 135  157    
01:45 4 12 3 9   21 13:45 121 534 149 635   1169

02:00 5  1     14:00 123  120     
02:15 5  2     14:15 107  110     
02:30 3  3     14:30 145  127     
02:45 2 15 5 11   26 14:45 115 490 102 459   949

03:00 3  4     15:00 151  119     
03:15 2  8     15:15 129  96     
03:30 1  12     15:30 141  122     
03:45 7 13 10 34   47 15:45 138 559 122 459   1018

04:00 8  11     16:00 168  166     
04:15 8  8     16:15 172  152     
04:30 8  14     16:30 169  183     
04:45 13 37 14 47   84 16:45 172 681 160 661   1342

05:00 18  11     17:00 169  231     
05:15 25  31     17:15 221  202     
05:30 29  35     17:30 155  198     
05:45 32 104 50 127   231 17:45 110 655 155 786   1441

06:00 28  33     18:00 88  125     
06:15 47  65     18:15 87  104     
06:30 75  89     18:30 54  77     
06:45 91 241 92 279   520 18:45 56 285 60 366   651

07:00 104  105     19:00 62  60     
07:15 115  114     19:15 47  63     
07:30 132  123     19:30 50  65     
07:45 145 496 153 495   991 19:45 38 197 49 237   434

08:00 156  110     20:00 16  38     
08:15 123  142     20:15 14  24     
08:30 137  110     20:30 17  42     
08:45 132 548 117 479   1027 20:45 18 65 41 145   210

09:00 133  107     21:00 20  42     
09:15 126  118     21:15 25  41     
09:30 87  106    21:30 12  40     
09:45 104 450 122 453   903 21:45 21 78 48 171   249

10:00 114  89     22:00 11  62     
10:15 103  103     22:15 8  9     
10:30 136  107     22:30 10  11     
10:45 117 470 105 404   874 22:45 9 38 11 93   131

11:00 127  120     23:00 10  3     
11:15 160  144     23:15 4  7     
11:30 187  162     23:30 3  8     
11:45 180 654 149 575   1229 23:45 5 22 5 23   45

Total Vol. 3062 2934 5996  4313 4747 9060

NB SB EB WB Combined

7375 7681    15056

Split % 51.1% 48.9% 39.8% 47.6% 52.4% 60.2%

Peak Hour 11:30 11:45 11:30 16:30 16:45 16:45

Volume 750 670 1415 731 791 1508
P.H.F. 0.97 0.90 0.93 0.83 0.86 0.89

Volumes for: 12-1004-011

PMAM

Daily Totals

Thursday, January 12, 2012



Field Data Services of Arizona, Inc.
(520) 316-6745

City: San Diego Project #:

Location: Ruffin Rd. btwn. Spectrum Center Blvd. & Balboa Ave.
AM Period NB  SB  EB  WB PM Period NB SB EB  WB

00:00 6  8     12:00 197  219     
00:15 3  4    12:15 202  187    
00:30 7  6    12:30 172  187    
00:45 8 24 6 24   48 12:45 191 762 215 808   1570

01:00 8  7    13:00 169  189    
01:15 1  3    13:15 144  179    
01:30 1  3    13:30 154  161    
01:45 8 18 8 21   39 13:45 139 606 162 691   1297

02:00 3  2     14:00 127  154     
02:15 6  3     14:15 106  131     
02:30 4  4     14:30 150  152     
02:45 5 18 4 13   31 14:45 107 490 140 577   1067

03:00 10  4     15:00 141  157     
03:15 8  8     15:15 120  129     
03:30 5  12     15:30 121  187     
03:45 7 30 10 34   64 15:45 131 513 165 638   1151

04:00 8  11     16:00 158  245     
04:15 19  13     16:15 180  207     
04:30 17  15     16:30 170  266     
04:45 26 70 11 50   120 16:45 166 674 229 947   1621

05:00 25  16     17:00 172  337     
05:15 38  25     17:15 235  282     
05:30 70  35     17:30 139  284     
05:45 68 201 45 121   322 17:45 108 654 223 1126   1780

06:00 59  40     18:00 86  202     
06:15 94  50     18:15 78  153     
06:30 129  74     18:30 46  114     
06:45 177 459 72 236   695 18:45 67 277 94 563   840

07:00 200  82     19:00 56  92     
07:15 226  87     19:15 54  79     
07:30 221  108     19:30 58  80     
07:45 301 948 127 404   1352 19:45 45 213 50 301   514

08:00 292  102     20:00 26  44     
08:15 228  131     20:15 18  31     
08:30 228  99     20:30 18  54     
08:45 200 948 111 443   1391 20:45 31 93 47 176   269

09:00 175  112     21:00 22  44     
09:15 162  109     21:15 35  46     
09:30 102  100    21:30 17  42     
09:45 112 551 130 451   1002 21:45 22 96 57 189   285

10:00 124  103     22:00 17  65     
10:15 104  106     22:15 11  14     
10:30 139  119     22:30 8  12     
10:45 129 496 112 440   936 22:45 10 46 11 102   148

11:00 132  139     23:00 9  5     
11:15 177  174     23:15 4  11     
11:30 198  181     23:30 5  12     
11:45 185 692 194 688   1380 23:45 9 27 13 41   68

Total Vol. 4455 2925 7380  4451 6159 10610

NB SB EB WB Combined

8906 9084    17990

Split % 60.4% 39.6% 41.0% 42.0% 58.0% 59.0%

Peak Hour 07:45 11:45 11:30 12:00 16:45 16:30

Volume 1049 787 1563 762 1132 1857
P.H.F. 0.87 0.90 0.94 0.94 0.84 0.90

Volumes for: 12-1004-012

PMAM

Daily Totals

Thursday, January 12, 2012
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Northbound Southbound Total Date

I‐15

Aero to Balboa 86,349 88,270 174,619 Jan 2012 ‐ Dec 2012

Balboa to Clairemont Mesa 80,758 82,515 163,273 Jan 2012 ‐ Dec 2012

Clairemont Mesa to SR 52 60,570 101,145 161,715 Jan 2012 ‐ Dec 2012

SR 163

Balboa to Clairemont Mesa 63,766 75,977 139,743 Jan 2012 ‐ Dec 2012

Clairemont Mesa to SR 52 58,576 61,470 120,046 Jan 2012 ‐ Dec 2012

Eastbound Westbound

SR 52

Jct. SR 163 to Kearny Villa n/a n/a

Kearny Villa to I‐15 28,016 36,932 64,948 Jan 2012 ‐ Dec 2012

Freeway Volumes



 



CALTRANS TRAFFIC VOLUMES
09/13/2010

 8PAGE #
LATEST TRAFFIC YEAR SELECTED

PEAK HOUR VOLUME DATA13:46:27
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CALTRANS TRAFFIC VOLUMES
09/13/2010

 15PAGE #
LATEST TRAFFIC YEAR SELECTED

PEAK HOUR VOLUME DATA13:46:27

OTM32420

DI RTE CO PRE PM CS LEG DirYR HR DAY MNTH Dir HR DAY MNTH
% %
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CALTRANS TRAFFIC VOLUMES
09/13/2010
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L VEHICLE TRUCK TRUCK EAL YEAR
POST E AADT AADT % TOT 2-WAY VER/

RTE DIST CNTY MILE G DESCRIPTION TOTAL TOTAL VEH 2 3 4 5+ 2 3 4 5+ (1000) EST

% TRUCK AADT 
  ----  By Axle  ---- 

TRUCK AADT TOTAL
  ----  By Axle  ---- 

015 11 SD 2.226 B JCT. RTE. 94 116,000 5,916 5.10 3,029 1,006 296 1,585 51.20 17.00 5.00 26.80 789 85V

015 11 SD R  3.367 B JCT. RTE. 805 109,000 5,559 5.10 2,846 945 278 1,490 51.20 17.00 5.00 26.80 741 85E

015 11 SD R  3.367 A JCT. RTE. 805 159,000 3,498 2.20 2,526 357 108 507 72.20 10.20 3.10 14.50 312 85V

015 11 SD R  6.132 B JCT. RTE. 8 162,000 3,564 2.20 2,573 367 110 513 72.20 10.30 3.10 14.40 317 85E

015 11 SD R  6.132 A JCT. RTE. 8 200,000 9,960 4.98 6,219 712 234 2,794 62.44 7.15 2.35 28.05 1,281 07V

015 11 SD M 12.124 A JCT. RTE. 163 296,000 11,041 3.73 6,784 795 305 3,158 61.44 7.20 2.76 28.60 1,445 07E

015 11 SD M 14.285 B SAN DIEGO, MIRAMAR/ 293,000 11,017 3.76 6,769 793 304 3,151 61.44 7.20 2.76 28.60 1,442 07E

POMERADO ROADS

015 11 SD M 14.285 A SAN DIEGO, MIRAMAR/ 275,000 10,725 3.90 6,285 1,126 418 2,896 58.60 10.50 3.90 27.00 1,384 85V

POMERADO ROADS

015 11 SD M 18.176 B SAN DIEGO, POWAY ROAD 236,000 16,756 7.10 8,177 1,893 938 5,747 48.80 11.30 5.60 34.30 2,581 96E

015 11 SD M 18.176 A SAN DIEGO, POWAY ROAD 208,000 14,768 7.10 7,207 1,669 827 5,065 48.80 11.30 5.60 34.30 2,275 96E

015 11 SD M  27.65 A ESCONDIDO, SOUTH 176,000 12,496 7.10 6,098 1,412 700 4,286 48.80 11.30 5.60 34.30 1,925 96E

JUNCTION OF CENTRE

CITY PARKWAY

015 11 SD R 30.627 B VALLEY PARKWAY 181,000 12,851 7.10 6,271 1,452 720 4,408 48.80 11.30 5.60 34.30 1,980 96E

015 11 SD R 31.517 B JCT. RTE. 78 194,000 13,774 7.10 6,722 1,556 771 4,724 48.80 11.30 5.60 34.30 2,122 96E

015 11 SD R 31.517 A JCT. RTE. 78 128,000 12,928 10.10 5,714 1,112 672 5,430 44.20 8.60 5.20 42.00 2,274 80V

015 11 SD R 36.636 A DEER SPRINGS ROAD 120,000 15,840 13.20 5,592 1,283 665 8,300 35.30 8.10 4.20 52.40 3,275 86V

015 11 SD R 46.491 B JCT. RTE. 76 110,000 11,253 10.23 3,581 895 384 6,394 31.82 7.95 3.41 56.82 2,470 00E

015 11 SD R 46.491 A JCT. RTE. 76 116,000 9,442 8.14 3,068 720 320 5,335 32.49 7.63 3.39 56.50 2,061 00E
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L VEHICLE TRUCK TRUCK EAL YEAR
POST E AADT AADT % TOT 2-WAY VER/

RTE DIST CNTY MILE G DESCRIPTION TOTAL TOTAL VEH 2 3 4 5+ 2 3 4 5+ (1000) EST

% TRUCK AADT 
  ----  By Axle  ---- 

TRUCK AADT TOTAL
  ----  By Axle  ---- 

052 11 SD 0.324 A JCT. RTE. 5 80,000 2,640 3.30 1,798 383 63 396 68.10 14.50 2.40 15.00 244 87E

052 11 SD 2.292 B SAN DIEGO, GENESEE 79,000 2,607 3.30 1,775 378 63 391 68.10 14.50 2.40 15.00 241 87E

AVENUE

052 11 SD 3.761 B JCT. RTE. 805 86,000 2,666 3.10 1,853 475 83 256 69.50 17.80 3.10 9.60 209 96E

052 11 SD 8.713 A SANTO ROAD 78,000 2,028 2.60 1,590 256 37 146 78.40 12.60 1.80 7.20 135 96E
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L VEHICLE TRUCK TRUCK EAL YEAR
POST E AADT AADT % TOT 2-WAY VER/

RTE DIST CNTY MILE G DESCRIPTION TOTAL TOTAL VEH 2 3 4 5+ 2 3 4 5+ (1000) EST

% TRUCK AADT 
  ----  By Axle  ---- 

TRUCK AADT TOTAL
  ----  By Axle  ---- 

163 11 SD 0.89 A JCT. RTE. 5 110,000 3,300 3.00 2,389 409 69 432 72.40 12.40 2.10 13.10 280 86V

163 11 SD 3.742 B SAN DIEGO, JCT. RTE. 8 161,000 4,830 3.00 3,497 599 101 633 72.40 12.40 2.10 13.10 411 86E

163 11 SD 3.742 A SAN DIEGO, JCT. RTE. 8 151,000 5,587 3.70 3,598 860 140 989 64.40 15.40 2.50 17.70 567 86V

163 11 SD 7.043 B SAN DIEGO, JCT. RTE. 163,000 6,031 3.70 3,884 929 151 1,067 64.40 15.40 2.50 17.70 612 86E

805

163 11 SD 7.043 A SAN DIEGO, JCT. RTE. 140,000 7,140 5.10 3,941 1,100 243 1,856 55.20 15.40 3.40 26.00 915 86E

805

163 11 SD 8.01 A SAN DIEGO, BALBOA 139,000 3,934 2.83 2,041 650 380 863 51.89 16.51 9.67 21.93 485 04E

AVENUE

163 11 SD R 10.837 B SAN DIEGO, KEARNEY 135,619 4,380 3.23 3,158 392 196 633 72.11 8.95 4.48 14.46 394 10V

VILLA ROAD INTERCHANGE

163 11 SD R 11.662 B JCT. RTE. 15 118,000 3,729 3.16 1,935 616 361 818 51.88 16.51 9.67 21.93 460 04E
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Cars per Fast. rate Slow. rate Rate Sec./ (per lane) Total
Location (I.D.) Route Dir Period green (cyc./min.) (cyc./min.) Delta Cycle Veh./hr # lanes HOV

WB Clairemont Mesa Blvd (161) 163 NB 1500 - 1900 2 8.3 4.9 0.24 7.2 - 12.1 996 - 593 2 Lt
WB Clairemont Mesa Blvd (112) 163 SB 1500 - 1900 2 7.5 4.3 0.23 8.0 - 14.0 900 - 514 2 No

Clairemont Mesa Blvd (144) 15 NB 1500 - 1900 1 8.3 4.0 0.31 7.2 - 15.2 498 - 238 2 No
Clairemont Mesa Blvd (11507) 15 SB 1500 - 1900 2 4 2.6 0.10 15 - 23.1 480 - 312 3 Lt

EB Balboa Ave (143) 15 NB 1500 - 1900 2 8.3 5.5 0.20 7.2 - 10.9 996 - 660 1 No
EB Balboa Ave (139) 15 SB 1500 - 1900 2 5.9 3.1 0.20 10.2 - 19.4 708 - 372 3 Lt

There are 15 separate rates or steps that depend on the mainlane volumes.  The Cycles/min. have a definite rate delta whereas the 
seconds/cycle from one rate to another can vary from 0.1 - 0.4 sec.



Average PM 
Peak Hour 

(17:00) Ramp 
Volumes

HOV lane 
volumes

HOV % Period

I‐15

NB‐on from Clairemont Mesa

SB‐on from Clairemont Mesa 737 83 11% Aug 2012 ‐ Dec 2012

SB‐on from EB Balboa 882 127 14% Aug 2012 ‐ Dec 2012

SR 163

NB‐on from WB Clairemont Mesa 446 55 12% Aug 2012 ‐ Dec 2012

SB‐on from WB Clairemont Mesa

No HOV lane

No HOV lane

HOV Percentages of Ramp Volumes



Maximum number of cars waiting on the Ramp 24

5:09 p.m. 150
5:12 p.m. 132
5:15 p.m. 165
Average Delay 2

Maximum number of cars waiting on the Ramp 7

5:23 p.m. 52
5:25 p.m. 25
5:26 p.m. 33
Average Delay 1

Footnote:
a.        Timing started when cars passed the crosswalk.
b.        Measured in number of cars.
c.       Cars in this movement had an ongoing green light or right turn on red. Queuing went past the Murphy Canyon Road/Clairemont
Mesa Boulevard intersection.

Clairemont Mesa Blvd and I-15 Interchange Queuing, May 31, 2012
Clairemont Mesa Blvd and I-15 SB Queuing, 5:00 p.m. - 5:15 p.m.

Time it took for cars on the On-Ramp to get on the freeway (seconds) a

Clairemont Mesa Blvd and I-15 NB Queuing, 5:15 p.m. - 5:30 p.m.

Time it took for cars on the On-Ramp to get on the freeway (seconds) a



Number of cars waiting on the EBR lane b, c 46
5:10 p.m. 318
5:22 p.m. 420
5:36 p.m. 280
Average Delay 6

Balboa Avenue and I-15 Interchange Queuing, June 6, 2012
Balboa Ave and I-15 SB Queuing, 5:00 p.m. - 5:36 p.m.

Time it took for cars on the On-Ramp to get on the freeway (seconds) a

Footnote:
a.        Timing started when driver's car comes to a stop
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B – 6 
DAILY COUNT SHEETS AT THE PROJECT DRIVEWAYS  



 



Volumes for: City: San Diego

Location :

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 0  0     12:00 8  8     
00:15 0  0    12:15 9  26    
00:30 0  0    12:30 5  23    
00:45 0 0 0 0    12:45 6 28 34 91   119

01:00 0  0    13:00 7  23    
01:15 0  0    13:15 12  24    
01:30 0  0    13:30 10  12    
01:45 0 0 0 0    13:45 11 40 16 75   115

02:00 0  0     14:00 20  14     
02:15 0  0     14:15 13  14     
02:30 0  0     14:30 10  25     
02:45 0 0 0 0    14:45 15 58 19 72   130

03:00 0  0     15:00 15  9     
03:15 0  0     15:15 9  6     
03:30 0  0     15:30 27  7     
03:45 0 0 0 0    15:45 29 80 8 30   110

04:00 0  0     16:00 41  6     
04:15 0  0     16:15 40  9     
04:30 0  0     16:30 24  7     
04:45 0 0 0 0    16:45 20 125 1 23   148

05:00 0  0     17:00 21  3     
05:15 1  3     17:15 6  2     
05:30 0  2     17:30 8  5     
05:45 1 2 3 8   10 17:45 0 35 1 11   46

06:00 0  12     18:00 6  1     
06:15 0  10     18:15 0  0     
06:30 1  16     18:30 2  0     
06:45 5 6 37 75   81 18:45 0 8 0 1   9

07:00 5  36     19:00 6  1     
07:15 3  47     19:15 0  0     
07:30 5  40     19:30 0  0     
07:45 7 20 47 170   190 19:45 0 6 0 1   7

08:00 17  47     20:00 0  0     
08:15 5  40     20:15 0  0     
08:30 4  17     20:30 0  0     
08:45 9 35 21 125   160 20:45 0 0 0 0    

09:00 8  21     21:00 0  0     
09:15 5  6     21:15 0  0     
09:30 5  3    21:30 0  0     
09:45 6 24 27 57   81 21:45 0 0 0 0    

10:00 5  10     22:00 0  0     
10:15 3  18     22:15 0  0     
10:30 10  9     22:30 0  0     
10:45 12 30 10 47   77 22:45 0 0 0 0    

11:00 5  0     23:00 0  0     
11:15 16  18     23:15 0  0     
11:30 11  9     23:30 0  0     
11:45 8 40 13 40   80 23:45 0 0 0 0    

Total Vol. 157 522 679  380 304 684

NB SB EB WB Combined

537 826    1363

Split % 23.1% 76.9% 49.8% 55.6% 44.4% 50.2%

Peak Hour 10:45 07:15 07:15 15:30 12:15 15:30

Volume 44 181 213 137 106 167
P.H.F. 0.69 0.96 0.83 0.84 0.78 0.85

Daily Totals

AM PM

DAY 3

Thursday, January 12, 2012 Project# 12-1004-016

Project Driveway #1 at Clairemont Mesa Blvd.



Volumes for: City: San Diego

Location :

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00   0  0   12:00   9  13   
00:15   0  0  12:15   18  15  
00:30   0  0  12:30   20  21  
00:45   0 0 0 0  12:45   24 71 24 73 144

01:00   0  0  13:00   20  17  
01:15   0  0  13:15   8  17  
01:30   0  0  13:30   14  13  
01:45   0 0 0 0  13:45   6 48 21 68 116

02:00   0  0   14:00   17  13   
02:15   0  0   14:15   9  15   
02:30   0  0   14:30   6  11   
02:45   0 0 0 0  14:45   14 46 9 48 94

03:00   0  0   15:00   21  13   
03:15   0  0   15:15   5  18   
03:30   0  0   15:30   8  19   
03:45   0 0 0 0  15:45   6 40 12 62 102

04:00   0  0   16:00   5  33   
04:15   0  0   16:15   10  21   
04:30   0  0   16:30   6  25   
04:45   0 0 0 0  16:45   3 24 11 90 114

05:00   0  0   17:00   6  16   
05:15   5  2   17:15   1  10   
05:30   0  0   17:30   0  8   
05:45   1 6 0 2 8 17:45   0 7 4 38 45

06:00   0  1   18:00   0  2   
06:15   0  1   18:15   0  1   
06:30   8  7   18:30   0  0   
06:45   8 16 2 11 27 18:45   0 0 4 7 7

07:00   11  2   19:00   0  3   
07:15   26  6   19:15   1  2   
07:30   19  7   19:30   0  0   
07:45   39 95 6 21 116 19:45   0 1 0 5 6

08:00   35  12   20:00   0  0   
08:15   32  9   20:15   0  0   
08:30   28  4   20:30   0  0   
08:45   16 111 6 31 142 20:45   0 0 0 0  

09:00   10  6   21:00   0  0   
09:15   16  5   21:15   0  0   
09:30  10  7   21:30   0  0   
09:45   11 47 11 29 76 21:45   0 0 0 0  

10:00   14  7   22:00   0  0   
10:15   15  10   22:15   0  0   
10:30   12  12   22:30   0  0   
10:45   15 56 13 42 98 22:45   0 0 0 0  

11:00   13  12   23:00   0  0   
11:15   16  14   23:15   0  0   
11:30   26  13   23:30   0  0   
11:45   12 67 20 59 126 23:45   0 0 0 0  

Total Vol. 398 195 593  237 391 628

NB SB EB WB Combined

  635  586 1221

Split % 67.1% 32.9% 48.6% 37.7% 62.3% 51.4%

Peak Hour 07:45 11:45 07:45 12:15 15:45 12:15

Volume 134 69 165 82 91 159
P.H.F. 0.86 0.82 0.88 0.85 0.69 0.83

Thursday, January 12, 2012 Project# 12-1004-017

Project Driveway #2 at Ruffin Rd.

Daily Totals

AM PM

DAY 3



Volumes for: City: San Diego

Location :

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00 0  0     12:00 7  11     
00:15 0  2    12:15 9  9    
00:30 0  0    12:30 9  6    
00:45 0 0 0 2   2 12:45 11 36 9 35   71

01:00 0  0    13:00 5  7    
01:15 0  0    13:15 7  9    
01:30 0  0    13:30 13  8    
01:45 0 0 0 0    13:45 8 33 5 29   62

02:00 2  0     14:00 11  6     
02:15 0  1     14:15 7  9     
02:30 0  0     14:30 9  8     
02:45 0 2 0 1   3 14:45 7 34 9 32   66

03:00 0  0     15:00 5  9     
03:15 0  0     15:15 9  5     
03:30 0  0     15:30 6  8     
03:45 0 0 0 0    15:45 12 32 7 29   61

04:00 0  0     16:00 5  15     
04:15 4  0     16:15 6  11     
04:30 2  1     16:30 8  15     
04:45 0 6 0 1   7 16:45 1 20 11 52   72

05:00 2  0     17:00 0  19     
05:15 4  1     17:15 6  10     
05:30 5  2     17:30 1  6     
05:45 16 27 2 5   32 17:45 3 10 2 37   47

06:00 12  3     18:00 3  5     
06:15 14  3     18:15 2  1     
06:30 6  2     18:30 0  3     
06:45 18 50 10 18   68 18:45 4 9 3 12   21

07:00 25  5     19:00 4  1     
07:15 19  6     19:15 0  4     
07:30 11  6     19:30 5  2     
07:45 10 65 2 19   84 19:45 0 9 2 9   18

08:00 14  2     20:00 0  4     
08:15 9  2     20:15 0  1     
08:30 6  1     20:30 2  0     
08:45 3 32 2 7   39 20:45 0 2 1 6   8

09:00 7  3     21:00 0  1     
09:15 11  2     21:15 0  0     
09:30 8  5    21:30 0  0     
09:45 2 28 4 14   42 21:45 0 0 0 1   1

10:00 10  7     22:00 1  3     
10:15 6  8     22:15 4  5     
10:30 7  9     22:30 0  1     
10:45 5 28 9 33   61 22:45 0 5 1 10   15

11:00 5  9     23:00 0  2     
11:15 4  10     23:15 0  0     
11:30 7  10     23:30 0  1     
11:45 4 20 8 37   57 23:45 0 0 1 4   4

Total Vol. 258 137 395  190 256 446

NB SB EB WB Combined

448 393    841

Split % 65.3% 34.7% 47.0% 42.6% 57.4% 53.0%

Peak Hour 06:45 11:15 06:45 13:15 16:15 15:45

Volume 73 39 100 39 56 79
P.H.F. 0.73 0.89 0.83 0.75 0.74 0.86

Thursday, January 12, 2012 Project# 12-1004-018

Project Driveway #3 at Ruffin Ct.

Daily Totals

AM PM

DAY 3



520.316.6745 Average Daily Traffic Volumes
Prepared by: Field Data Services of Arizona, Inc.

Volumes for: City: San Diego

Location :

AM Period NB  SB  EB  WB PM Period NB  SB  EB  WB  

00:00   0  0   12:00   0  1   
00:15   0  0  12:15   0  1  
00:30   0  0  12:30   1  0  
00:45   0 0 0 0  12:45   0 1 0 2 3

01:00   0  0  13:00   1  2  
01:15   0  0  13:15   0  0  
01:30   0  0  13:30   2  0  
01:45   0 0 0 0  13:45   2 5 1 3 8

02:00   0  0   14:00   3  0   
02:15   0  0   14:15   1  2   
02:30   0  0   14:30   0  2   
02:45   0 0 0 0  14:45   0 4 0 4 8

03:00   0  0   15:00   4  0   
03:15   0  0   15:15   3  3   
03:30   0  0   15:30   3  1   
03:45   0 0 0 0  15:45   2 12 1 5 17

04:00   0  1   16:00   0  3   
04:15   0  0   16:15   0  3   
04:30   0  0   16:30   0  1   
04:45   0 0 0 1 1 16:45   0 0 2 9 9

05:00   0  0   17:00   0  5   
05:15   0  0   17:15   0  2   
05:30   0  0   17:30   1  1   
05:45   0 0 0 0  17:45   0 1 1 9 10

06:00   0  0   18:00   0  1   
06:15   0  1   18:15   0  1   
06:30   1  0   18:30   0  0   
06:45   1 2 0 1 3 18:45   0 0 0 2 2

07:00   1  1   19:00   0  0   
07:15   2  0   19:15   0  0   
07:30   1  2   19:30   0  0   
07:45   1 5 1 4 9 19:45   1 1 0 0 1

08:00   5  7   20:00   0  0   
08:15   0  0   20:15   0  0   
08:30   0  3   20:30   0  0   
08:45   0 5 1 11 16 20:45   0 0 0 0  

09:00   0  1   21:00   0  0   
09:15   2  1   21:15   0  0   
09:30  0  0   21:30   0  0   
09:45   1 3 0 2 5 21:45   0 0 0 0  

10:00   1  0   22:00   0  0   
10:15   1  1   22:15   0  0   
10:30   0  0   22:30   0  0   
10:45   1 3 0 1 4 22:45   0 0 0 0  

11:00   2  0   23:00   0  0   
11:15   0  1   23:15   0  0   
11:30   1  0   23:30   0  0   
11:45   2 5 0 1 6 23:45   0 0 0 0  

Total Vol. 23 21 44  24 34 58

NB SB EB WB Combined

  47  55 102

Split % 52.3% 47.7% 43.1% 41.4% 58.6% 56.9%

Peak Hour 07:15 07:45 07:15 15:00 16:15 15:00

Volume 9 11 19 12 11 17
P.H.F. 0.45 0.39 0.40 0.75 0.55 0.71

Project#Wednesday, January 18, 2012

AM

Daily Totals

12-1011-019

PM

Project Driveway #4 at Ruffin Rd.

DAY 1



1

Narasimha Prasad

From: Redlitz, Jeff <Jeff.Redlitz@sdcounty.ca.gov>
Sent: Thursday, December 20, 2012 2:48 PM
To: Narasimha Prasad
Subject: RE: Employee population at the County Operations Center Annex

All notes are confirmed. 
 
 

Jeff Redlitz, Project Manager 

Department of General Services 

858-694-8834 

jeff.redlitz@sdcounty.ca.gov 
 
 
 

From: Narasimha Prasad [mailto:prasad@llgengineers.com]  
Sent: Tuesday, December 18, 2012 8:46 AM 
To: Redlitz, Jeff 
Subject: Employee population at the County Operations Center Annex 
 
Hello Jeff: 
 
Can you please confirm the following information regarding the Employee population at the County Operations Center 
Annex at 5201 Ruffin Road, San Diego in January 2012?  This is based on our conversation in this matter in March 2012. 
 

1. Currently there are 300 employees at the site. 

2. DPW Development review groups  ‐ DPLU consisting of 50 to 60 employees moved out of the building 

3. The Health Agency consisting of 120 employees moved out 3 years ago to a new building a block away. 

4. A training facility with around 50 trainees from outside moved out a year ago. 

5. The Health Agency with about 120 employees vacated this building about three years ago.   

Thank you for your help in this matter. 
 
Prasad 
 
Narasimha Prasad 
Senior Transportation Engineer 
prasad@llgengineers.com 
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APPENDIX C 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

- EXISTING  



 



HCM Signalized Intersection Capacity Analysis Ex AM
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 9/24/2012

San Diego Central Hospital  2/2/2012 Ex AM Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 604 23 268 1551 196 22 10 127 104 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5000 1770 1543 1504 3433 3166
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5000 1770 1543 1504 3433 3166
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 657 25 291 1686 213 24 11 138 113 14 33
RTOR Reduction (vph) 0 0 9 0 8 0 0 62 58 0 30 0
Lane Group Flow (vph) 35 657 16 291 1891 0 24 14 15 113 17 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 4.7 58.4 70.5 17.4 70.5 5.0 5.4 22.8 9.6 10.3
Effective Green, g (s) 4.7 58.4 70.5 17.4 70.5 5.0 5.4 22.8 9.6 10.3
Actuated g/C Ratio 0.04 0.53 0.64 0.16 0.64 0.05 0.05 0.21 0.09 0.09
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 76 2700 1015 543 3205 80 76 372 300 296
v/s Ratio Prot 0.02 0.13 c0.08 c0.38 0.01 c0.01 0.01 c0.03 0.01
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.46 0.24 0.02 0.54 0.59 0.30 0.19 0.04 0.38 0.06
Uniform Delay, d1 51.4 13.9 7.2 42.6 11.4 50.8 50.2 34.9 47.4 45.4
Progression Factor 1.00 1.00 1.00 0.98 0.73 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.0 0.5 0.3 0.8 0.4 0.0 0.3 0.0
Delay (s) 53.0 14.1 7.2 42.4 8.6 51.6 50.6 34.9 47.7 45.5
Level of Service D B A D A D D C D D
Approach Delay (s) 15.8 13.1 44.1 47.0
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.4
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex AM
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 9/24/2012

San Diego Central Hospital  2/2/2012 Ex AM Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 605 230 0 1032 387 0 0 914 0 0 168
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 658 250 0 1122 421 0 0 993 0 0 183
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.97 0.93 0.95 0.95 0.93 0.95 0.95 0.97
vC, conflicting volume 1542 908 1401 2200 329 2444 2029 561
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1490 756 1152 1993 135 2250 1813 473
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 65
cM capacity (veh/h) 431 793 94 57 829 0 74 519

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 329 329 250 561 561 421 993 91 91
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 250 0 0 421 993 91 91
cSH 1700 1700 1700 1700 1700 1700 829 519 519
Volume to Capacity 0.19 0.19 0.15 0.33 0.33 0.25 1.20 0.18 0.18
Queue Length 95th (ft) 0 0 0 0 0 0 804 16 16
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 119.9 13.4 13.4
Lane LOS F B B
Approach Delay (s) 0.0 0.0 119.9 13.4
Approach LOS F B

Intersection Summary
Average Delay 33.5
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex AM
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 9/24/2012

San Diego Central Hospital  2/2/2012 Ex AM Synchro 7 -  Report
NP Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1314 205 0 597 168 822 0 682 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1428 223 0 649 183 893 0 741 0 0 0
RTOR Reduction (vph) 0 0 114 0 0 94 0 0 8 0 0 0
Lane Group Flow (vph) 0 1428 109 0 649 89 446 447 733 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 53.7 53.7 53.7 53.7 45.5 45.5 45.5
Effective Green, g (s) 53.7 53.7 53.7 53.7 45.5 45.5 45.5
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.41 0.41 0.41
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2482 773 2482 773 695 695 1153
v/s Ratio Prot c0.28 0.13 0.27 c0.27 0.26
v/s Ratio Perm 0.07 0.06
v/c Ratio 0.58 0.14 0.26 0.12 0.64 0.64 0.64
Uniform Delay, d1 20.0 15.5 16.5 15.3 25.7 25.8 25.7
Progression Factor 0.83 0.33 0.71 0.84 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.4 0.3 0.3 2.0 2.0 1.2
Delay (s) 17.6 5.4 11.9 13.2 27.8 27.8 26.8
Level of Service B A B B C C C
Approach Delay (s) 15.9 12.2 27.4 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
4: Clairemont Mesa Boulevard & Kearny Villa Road 9/24/2012

San Diego Central Hospital  2/2/2012 Ex AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 1082 758 51 552 9 86 51 86 22 43 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 1176 824 55 600 10 93 55 93 24 47 138
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 33 0 0 49
Lane Group Flow (vph) 170 1176 824 55 600 1 93 55 60 24 47 89
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 4.9 70.9 110.0 4.9 70.8 10.2 8.1 10.2 70.9 4.8 7.1 70.8
Effective Green, g (s) 4.9 70.9 110.0 4.9 70.8 10.2 8.1 10.2 70.9 4.8 7.1 70.8
Actuated g/C Ratio 0.04 0.64 1.00 0.04 0.64 0.09 0.07 0.09 0.64 0.04 0.06 0.64
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 3278 1583 79 3273 147 253 173 1020 77 120 1019
v/s Ratio Prot c0.05 0.23 0.03 0.12 0.03 0.03 0.01 0.03
v/s Ratio Perm c0.52 0.00 0.04 0.06
v/c Ratio 1.11 0.36 0.52 0.70 0.18 0.01 0.37 0.32 0.06 0.31 0.39 0.09
Uniform Delay, d1 52.5 9.0 0.0 51.8 7.9 45.3 48.5 46.6 7.2 51.0 49.4 7.4
Progression Factor 1.00 0.68 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 99.5 0.3 1.0 23.4 0.1 0.0 0.9 1.1 0.1 2.3 2.1 0.2
Delay (s) 152.0 6.4 1.0 75.2 8.0 45.3 49.4 47.7 7.3 53.3 51.5 7.6
Level of Service F A A E A D D D A D D A
Approach Delay (s) 15.8 14.2 32.8 22.7
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 4.4
Intersection Capacity Utilization 45.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 699 98 61 525 79 37 2 36 44 1 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4991 1770 4985 1778 1583 1776 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.70 1.00
Satd. Flow (perm) 1770 4991 1770 4985 1305 1583 1303 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 760 107 66 571 86 40 2 39 48 1 36
RTOR Reduction (vph) 0 11 0 0 12 0 0 0 36 0 0 33
Lane Group Flow (vph) 234 856 0 66 645 0 0 42 3 0 49 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 18.1 68.5 7.8 58.2 7.7 7.7 7.7 7.7
Effective Green, g (s) 18.1 68.5 7.8 58.2 7.7 7.7 7.7 7.7
Actuated g/C Ratio 0.19 0.71 0.08 0.61 0.08 0.08 0.08 0.08
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 3561 144 3022 105 127 105 127
v/s Ratio Prot c0.13 c0.17 0.04 0.13
v/s Ratio Perm 0.03 0.00 c0.04 0.00
v/c Ratio 0.70 0.24 0.46 0.21 0.40 0.02 0.47 0.02
Uniform Delay, d1 36.4 4.8 42.1 8.5 42.0 40.7 42.2 40.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 0.2 2.3 0.2 2.5 0.1 3.3 0.1
Delay (s) 42.9 4.9 44.4 8.7 44.4 40.8 45.4 40.8
Level of Service D A D A D D D D
Approach Delay (s) 13.0 12.0 42.7 43.5
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
6: Clairemont Mesa Boulevard & Overland Avenue 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 132 653 69 116 544 39 101 43 38 28 16 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5012 3433 5085 1583 1770 3292 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5012 3433 5085 1583 1770 3292 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 710 75 126 591 42 110 47 41 30 17 49
RTOR Reduction (vph) 0 11 0 0 0 30 0 24 0 0 0 33
Lane Group Flow (vph) 143 774 0 126 591 12 110 64 0 30 17 16
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 9.7 32.8 8.9 31.9 31.9 13.5 45.6 4.0 36.1 36.1
Effective Green, g (s) 9.7 32.8 8.9 31.9 31.9 13.5 45.6 4.0 36.1 36.1
Actuated g/C Ratio 0.09 0.30 0.08 0.29 0.29 0.12 0.41 0.04 0.33 0.33
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 1494 278 1475 459 217 1365 64 611 520
v/s Ratio Prot 0.04 c0.15 0.04 c0.12 c0.06 c0.02 c0.02 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.47 0.52 0.45 0.40 0.03 0.51 0.05 0.47 0.03 0.03
Uniform Delay, d1 47.7 32.0 48.2 31.4 27.9 45.1 19.2 52.0 25.1 25.1
Progression Factor 1.00 1.00 0.71 0.50 0.47 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.3 1.1 0.8 0.1 1.9 0.0 5.3 0.1 0.1
Delay (s) 48.9 33.3 35.3 16.4 13.1 47.0 19.2 57.3 25.1 25.2
Level of Service D C D B B D B E C C
Approach Delay (s) 35.7 19.4 34.7 35.2
Approach LOS D B C D

Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 238 291 135 452 553 188 89 187 63 155 414 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4843 3433 4892 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4843 3433 4892 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 259 316 147 491 601 204 97 203 68 168 450 136
RTOR Reduction (vph) 0 77 0 0 55 0 0 0 48 0 0 95
Lane Group Flow (vph) 259 386 0 491 750 0 97 203 20 168 450 41
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 12.5 34.1 16.7 38.4 6.8 33.0 33.0 6.6 33.0 33.0
Effective Green, g (s) 12.5 34.1 16.7 38.4 6.8 33.0 33.0 6.6 33.0 33.0
Actuated g/C Ratio 0.11 0.31 0.15 0.35 0.06 0.30 0.30 0.06 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 390 1501 521 1708 212 1062 475 206 1062 475
v/s Ratio Prot c0.08 0.08 c0.14 c0.15 c0.03 0.06 c0.05 c0.13
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.66 0.26 0.94 0.44 0.46 0.19 0.04 0.82 0.42 0.09
Uniform Delay, d1 46.7 28.5 46.2 27.5 49.8 28.6 27.3 51.1 30.9 27.7
Progression Factor 0.60 0.09 0.92 0.84 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.4 25.2 0.8 1.6 0.4 0.2 21.4 1.2 0.4
Delay (s) 31.8 2.9 67.5 24.0 51.4 29.0 27.5 72.5 32.1 28.0
Level of Service C A E C D C C E C C
Approach Delay (s) 13.3 40.5 34.6 40.4
Approach LOS B D C D

Intersection Summary
HCM Average Control Delay 33.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 28.1
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 9/24/2012
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 481 117 382 1250 51 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 523 127 415 1359 55 76
RTOR Reduction (vph) 0 0 36 0 0 0 28
Lane Group Flow (vph) 0 523 91 415 1359 55 48
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 56.0 56.0 30.9 91.9 7.7 38.6
Effective Green, g (s) 56.0 56.0 30.9 91.9 7.7 38.6
Actuated g/C Ratio 0.51 0.51 0.28 0.84 0.07 0.35
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1802 806 497 4248 124 555
v/s Ratio Prot 0.15 c0.23 c0.27 c0.03 0.02
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.29 0.11 0.84 0.32 0.44 0.09
Uniform Delay, d1 15.6 14.1 37.2 2.0 49.1 23.9
Progression Factor 0.31 0.16 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.3 11.5 0.2 2.5 0.1
Delay (s) 5.2 2.6 48.7 2.2 51.6 24.0
Level of Service A A D A D C
Approach Delay (s) 4.7 13.1 35.6
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.7
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 309 242 462 991 0 0 0 0 99 1 641
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1447 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1447 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 336 263 502 1077 0 0 0 0 108 1 697
RTOR Reduction (vph) 0 0 184 0 0 0 0 0 0 0 46 46
Lane Group Flow (vph) 0 336 79 502 1077 0 0 0 0 97 308 309
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 24.8 29.9 33.3 62.1 29.9 29.9 29.9
Effective Green, g (s) 24.8 29.9 33.3 62.1 29.9 29.9 29.9
Actuated g/C Ratio 0.25 0.30 0.33 0.62 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 878 833 1143 2198 503 433 450
v/s Ratio Prot 0.09 0.15 c0.30 0.06 c0.21
v/s Ratio Perm 0.03 0.21
v/c Ratio 0.38 0.09 0.44 0.49 0.19 0.71 0.69
Uniform Delay, d1 31.2 25.3 26.1 10.3 26.1 31.2 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.8 0.2 5.5 4.3
Delay (s) 31.5 25.3 26.3 11.1 26.3 36.7 35.3
Level of Service C C C B C D D
Approach Delay (s) 28.8 15.9 0.0 34.8
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 145 263 0 0 560 198 893 0 168 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3401 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3401 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 286 0 0 609 215 971 0 183 0 0 0
RTOR Reduction (vph) 0 0 0 0 41 0 0 0 119 0 0 0
Lane Group Flow (vph) 158 286 0 0 783 0 971 0 64 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 8.0 41.9 29.7 28.1 28.1
Effective Green, g (s) 8.0 41.9 29.7 28.1 28.1
Actuated g/C Ratio 0.10 0.52 0.37 0.35 0.35
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 1854 1263 1206 556
v/s Ratio Prot c0.05 0.08 c0.23 c0.28
v/s Ratio Perm 0.04
v/c Ratio 0.46 0.15 0.62 0.81 0.12
Uniform Delay, d1 34.0 9.9 20.5 23.5 17.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 2.3 4.0 0.1
Delay (s) 34.9 10.0 22.8 27.5 17.6
Level of Service C B C C B
Approach Delay (s) 18.9 22.8 25.9 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 92 12 18 116 161 5 49 1 123 88 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.91 1.00 1.00 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3478 1770 3231 1770 3529 1770 3339
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3478 1770 3231 1770 3529 1770 3339
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 100 13 20 126 175 5 53 1 134 96 58
RTOR Reduction (vph) 0 9 0 0 130 0 0 1 0 0 44 0
Lane Group Flow (vph) 55 104 0 20 171 0 5 53 0 134 110 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 3.1 13.8 0.7 11.4 0.5 4.5 6.8 10.8
Effective Green, g (s) 3.1 13.8 0.7 11.4 0.5 4.5 6.8 10.8
Actuated g/C Ratio 0.07 0.31 0.02 0.26 0.01 0.10 0.15 0.24
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 124 1081 28 830 20 358 271 812
v/s Ratio Prot c0.03 0.03 0.01 c0.05 0.00 0.02 c0.08 c0.03
v/s Ratio Perm
v/c Ratio 0.44 0.10 0.71 0.21 0.25 0.15 0.49 0.14
Uniform Delay, d1 19.8 10.9 21.8 12.9 21.8 18.2 17.2 13.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.0 52.5 0.1 2.4 0.2 0.5 0.1
Delay (s) 20.7 10.9 74.2 13.1 24.1 18.4 17.7 13.2
Level of Service C B E B C B B B
Approach Delay (s) 14.1 16.9 18.9 15.3
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 44.4 Sum of lost time (s) 13.7
Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 303 347 124 306 349 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 377 135 333 379 10
RTOR Reduction (vph) 0 226 0 0 2 0
Lane Group Flow (vph) 329 151 135 333 387 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 20.5 20.5 11.2 48.2 32.8
Effective Green, g (s) 20.5 20.5 11.2 48.2 32.8
Actuated g/C Ratio 0.26 0.26 0.14 0.60 0.41
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 454 406 248 2132 1446
v/s Ratio Prot c0.19 c0.08 0.09 c0.11
v/s Ratio Perm 0.10
v/c Ratio 0.72 0.37 0.54 0.16 0.27
Uniform Delay, d1 27.2 24.5 32.0 7.0 15.6
Progression Factor 1.00 1.00 0.86 0.77 1.00
Incremental Delay, d2 5.7 0.6 2.4 0.2 0.5
Delay (s) 32.8 25.0 30.0 5.6 16.1
Level of Service C C C A B
Approach Delay (s) 28.7 12.6 16.1
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 0 419 0 0 0 0 324 53 51 645 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 0 455 0 0 0 0 352 58 55 701 0
RTOR Reduction (vph) 0 0 302 0 0 0 0 0 24 0 0 0
Lane Group Flow (vph) 0 115 153 0 0 0 0 352 34 55 701 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 11.6 11.6 47.4 47.4 5.5 57.1
Effective Green, g (s) 11.6 11.6 47.4 47.4 5.5 57.1
Actuated g/C Ratio 0.14 0.14 0.59 0.59 0.07 0.71
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 404 2097 938 122 2526
v/s Ratio Prot 0.10 c0.03 c0.20
v/s Ratio Perm 0.06 0.05 0.02
v/c Ratio 0.45 0.38 0.17 0.04 0.45 0.28
Uniform Delay, d1 31.3 30.9 7.4 6.8 35.8 4.1
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.64
Incremental Delay, d2 1.2 0.6 0.2 0.1 2.5 0.3
Delay (s) 32.5 31.5 7.5 6.9 32.8 2.9
Level of Service C C A A C A
Approach Delay (s) 31.7 0.0 7.5 5.0
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
15: Kearny Villa Road & Ruffin Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 115 30 36 6 3 9 17 253 49 76 768 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.98 1.00 0.97
Flt Protected 0.95 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1720 1583 1770 1648 1770 3453 3433 3421
Flt Permitted 0.95 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1720 1583 1770 1648 1770 3453 3433 3421
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 125 33 39 7 3 10 18 275 53 83 835 239
RTOR Reduction (vph) 0 0 34 0 10 0 0 22 0 0 34 0
Lane Group Flow (vph) 79 79 5 7 3 0 18 306 0 83 1040 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 6.4 6.4 6.4 0.8 0.8 0.5 21.7 2.5 23.7
Effective Green, g (s) 6.4 6.4 6.4 0.8 0.8 0.5 21.7 2.5 23.7
Actuated g/C Ratio 0.14 0.14 0.14 0.02 0.02 0.01 0.46 0.05 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 227 232 214 30 28 19 1581 181 1711
v/s Ratio Prot c0.05 0.05 c0.00 0.00 0.01 0.09 c0.02 c0.30
v/s Ratio Perm 0.00
v/c Ratio 0.35 0.34 0.02 0.23 0.11 0.95 0.19 0.46 0.61
Uniform Delay, d1 18.6 18.6 17.8 23.0 23.0 23.4 7.6 21.8 8.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.9 0.0 4.0 1.8 179.6 0.1 1.8 0.6
Delay (s) 19.5 19.5 17.8 27.0 24.7 203.0 7.7 23.6 9.1
Level of Service B B B C C F A C A
Approach Delay (s) 19.2 25.5 17.9 10.2
Approach LOS B C B B

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 47.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex AM
16: Chesapeake Drive & Ruffin Road 9/24/2012

San Diego Central Hospital  2/2/2012 Ex AM Synchro 7 -  Report
NP Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 37 19 15 31 63 35 260 25 98 758 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1843 1583 1833 1583 1770 3493 1770 3502
Flt Permitted 0.91 1.00 0.87 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1698 1583 1627 1583 1770 3493 1770 3502
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 40 21 16 34 68 38 283 27 107 824 63
RTOR Reduction (vph) 0 0 19 0 0 60 0 7 0 0 5 0
Lane Group Flow (vph) 0 51 2 0 50 8 38 303 0 107 882 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 4.8 4.8 5.4 5.4 1.9 19.6 5.9 23.6
Effective Green, g (s) 4.8 4.8 5.4 5.4 1.9 19.6 5.9 23.6
Actuated g/C Ratio 0.11 0.11 0.12 0.12 0.04 0.43 0.13 0.52
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 179 167 193 188 74 1505 230 1816
v/s Ratio Prot 0.02 0.09 c0.06 c0.25
v/s Ratio Perm 0.03 0.00 c0.03 0.01
v/c Ratio 0.28 0.01 0.26 0.04 0.51 0.20 0.47 0.49
Uniform Delay, d1 18.8 18.2 18.2 17.8 21.3 8.1 18.3 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.0 2.5 0.1 0.5 0.3
Delay (s) 19.1 18.2 18.5 17.8 23.8 8.2 18.9 7.4
Level of Service B B B B C A B A
Approach Delay (s) 18.8 18.1 9.9 8.6
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 45.5 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
17: Hazard Way & Ruffin Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 0 21 2 0 0 41 343 5 6 691 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3532 1770 3489
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3532 1770 3489
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 0 23 2 0 0 45 373 5 7 751 78
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 24 1 0 0 2 0 45 378 0 7 824 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 3.2 3.2 0.8 2.6 31.4 0.6 29.4
Effective Green, g (s) 3.2 3.2 0.8 2.6 31.4 0.6 29.4
Actuated g/C Ratio 0.06 0.06 0.01 0.05 0.57 0.01 0.53
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 102 91 26 161 1998 19 1848
v/s Ratio Prot c0.01 0.00 c0.00 c0.01 0.11 0.00 c0.24
v/s Ratio Perm
v/c Ratio 0.24 0.01 0.08 0.28 0.19 0.37 0.45
Uniform Delay, d1 25.0 24.7 27.0 25.5 5.9 27.3 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.5 0.3 0.1 4.4 0.4
Delay (s) 25.4 24.7 27.4 25.9 6.0 31.6 8.5
Level of Service C C C C A C A
Approach Delay (s) 25.1 27.4 8.1 8.7
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 55.5 Sum of lost time (s) 19.5
Intersection Capacity Utilization 35.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 11 14 23 13 7 131 397 82 34 598 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 0.99
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1801 1583 1805 1583 3433 3449 1770 3486
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1863 1583 3433 3449 1770 3486
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 12 15 25 14 8 142 432 89 37 650 72
RTOR Reduction (vph) 0 0 14 0 0 8 0 15 0 0 8 0
Lane Group Flow (vph) 0 38 1 0 39 0 142 506 0 37 714 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 2.1 2.1 2.1 2.1 4.1 24.1 1.7 21.7
Effective Green, g (s) 2.1 2.1 2.1 2.1 4.1 24.1 1.7 21.7
Actuated g/C Ratio 0.05 0.05 0.05 0.05 0.10 0.57 0.04 0.51
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 92 78 92 78 331 1956 71 1780
v/s Ratio Prot c0.04 0.15 0.02 c0.20
v/s Ratio Perm 0.02 0.00 c0.02 0.00
v/c Ratio 0.41 0.01 0.42 0.01 0.43 0.26 0.52 0.40
Uniform Delay, d1 19.6 19.2 19.6 19.2 18.1 4.7 20.0 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 1.1 0.0 0.3 0.2 3.2 0.4
Delay (s) 20.7 19.2 20.8 19.2 18.4 4.9 23.2 6.8
Level of Service C B C B B A C A
Approach Delay (s) 20.3 20.5 7.8 7.6
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 42.5 Sum of lost time (s) 14.6
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
20: Lightwave Avenue & Ruffin Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 59 43 81 29 31 92 175 246 52 204 554 262
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1654 3433 3446 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1654 3433 3446 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 47 88 32 34 100 190 267 57 222 602 285
RTOR Reduction (vph) 0 0 56 0 87 0 0 17 0 0 0 169
Lane Group Flow (vph) 64 47 32 32 47 0 190 307 0 222 602 116
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 7.0 11.8 21.0 2.0 7.4 9.2 12.7 12.9 16.4 23.4
Effective Green, g (s) 7.0 11.8 21.0 2.0 7.4 9.2 12.7 12.9 16.4 23.4
Actuated g/C Ratio 0.12 0.21 0.37 0.03 0.13 0.16 0.22 0.22 0.29 0.41
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 418 382 578 62 213 549 761 397 1009 644
v/s Ratio Prot 0.02 0.03 0.01 c0.02 c0.03 0.06 c0.09 0.13 c0.17 c0.02
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.15 0.12 0.06 0.52 0.22 0.35 0.40 0.56 0.60 0.18
Uniform Delay, d1 22.6 18.6 11.8 27.3 22.5 21.5 19.2 19.8 17.7 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.0 7.1 0.5 0.4 0.4 1.7 1.0 0.1
Delay (s) 22.8 18.8 11.9 34.4 23.0 21.9 19.5 21.5 18.7 11.0
Level of Service C B B C C C B C B B
Approach Delay (s) 17.0 25.2 20.4 17.3
Approach LOS B C C B

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 57.5 Sum of lost time (s) 19.0
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 3 79 9 0 5 261 570 40 12 455 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3505 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3505 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 3 86 10 0 5 284 620 43 13 495 113
RTOR Reduction (vph) 0 0 58 0 0 5 0 3 0 0 0 81
Lane Group Flow (vph) 30 3 28 0 10 0 284 660 0 13 495 32
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 1.9 1.9 16.9 0.8 0.8 15.0 29.0 0.5 14.5 14.5
Effective Green, g (s) 1.9 1.9 16.9 0.8 0.8 15.0 29.0 0.5 14.5 14.5
Actuated g/C Ratio 0.04 0.04 0.32 0.02 0.02 0.29 0.55 0.01 0.28 0.28
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 68 512 27 24 985 1943 17 981 439
v/s Ratio Prot c0.01 0.00 0.02 c0.01 0.08 c0.19 0.01 c0.14
v/s Ratio Perm 0.00 0.00 0.02
v/c Ratio 0.24 0.04 0.05 0.37 0.00 0.29 0.34 0.76 0.50 0.07
Uniform Delay, d1 24.5 24.3 12.2 25.5 25.4 14.5 6.4 25.8 15.9 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.0 8.4 0.1 0.2 0.1 106.9 0.4 0.1
Delay (s) 25.5 24.6 12.2 33.9 25.4 14.7 6.5 132.7 16.3 14.0
Level of Service C C B C C B A F B B
Approach Delay (s) 15.9 31.1 8.9 18.3
Approach LOS B C A B

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 52.3 Sum of lost time (s) 15.7
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 178 245 392 584 838 519 95 277 66 91 270 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4616 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4616 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 193 266 426 635 911 564 103 301 72 99 293 102
RTOR Reduction (vph) 0 257 0 0 0 300 0 0 61 0 0 83
Lane Group Flow (vph) 193 435 0 635 911 264 103 301 11 99 293 19
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 14.0 15.4 22.9 24.5 32.1 5.7 12.6 12.6 7.6 14.6 14.6
Effective Green, g (s) 14.0 15.4 22.9 24.5 32.1 5.7 12.6 12.6 7.6 14.6 14.6
Actuated g/C Ratio 0.18 0.19 0.29 0.31 0.41 0.07 0.16 0.16 0.10 0.18 0.18
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 900 513 1577 1132 248 564 252 330 654 293
v/s Ratio Prot 0.11 0.09 c0.36 c0.18 0.02 0.03 c0.09 0.03 c0.08
v/s Ratio Perm 0.07 0.01 0.01
v/c Ratio 0.61 0.48 1.24 0.58 0.23 0.42 0.53 0.05 0.30 0.45 0.06
Uniform Delay, d1 30.0 28.3 28.1 22.9 15.4 35.1 30.5 28.1 33.2 28.6 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.4 122.9 0.5 0.1 1.1 1.0 0.1 0.5 0.5 0.1
Delay (s) 33.6 28.7 151.0 23.4 15.5 36.2 31.5 28.2 33.7 29.1 26.7
Level of Service C C F C B D C C C C C
Approach Delay (s) 29.7 59.7 32.0 29.5
Approach LOS C E C C

Intersection Summary
HCM Average Control Delay 45.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 79.0 Sum of lost time (s) 9.8
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 249 31 348 1917 459 4 13 35 81 6 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.95 1.00
Satd. Flow (prot) 1770 5000 1770 6222 1842 1583 1770 1651
Flt Permitted 0.95 1.00 0.95 1.00 0.94 1.00 0.75 1.00
Satd. Flow (perm) 1770 5000 1770 6222 1750 1583 1389 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 271 34 378 2084 499 4 14 38 88 7 22
RTOR Reduction (vph) 0 14 0 0 25 0 0 0 34 0 20 0
Lane Group Flow (vph) 114 291 0 378 2558 0 0 18 4 88 9 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 9.8 10.3 52.0 53.5 9.2 9.2 9.2 9.2
Effective Green, g (s) 9.8 10.3 52.0 53.5 9.2 9.2 9.2 9.2
Actuated g/C Ratio 0.11 0.12 0.59 0.61 0.10 0.10 0.10 0.10
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 197 586 1047 3787 183 166 145 173
v/s Ratio Prot c0.06 0.06 0.21 c0.41 0.01
v/s Ratio Perm 0.01 0.00 c0.06
v/c Ratio 0.58 0.50 0.36 0.68 0.10 0.02 0.61 0.05
Uniform Delay, d1 37.1 36.4 9.3 11.4 35.6 35.3 37.6 35.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.7 0.2 0.5 0.2 0.1 7.0 0.1
Delay (s) 41.2 37.0 9.5 11.9 35.8 35.4 44.6 35.6
Level of Service D D A B D D D D
Approach Delay (s) 38.2 11.6 35.5 42.4
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 87.9 Sum of lost time (s) 15.4
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1535 58 152 1039 95 40 9 496 218 15 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5022 1770 1514 1504 3433 3137
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5022 1770 1514 1504 3433 3137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1668 63 165 1129 103 43 10 539 237 16 50
RTOR Reduction (vph) 0 0 18 0 6 0 0 227 13 0 43 0
Lane Group Flow (vph) 54 1668 45 165 1226 0 43 47 262 237 23 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.5 73.2 83.9 18.8 83.9 6.4 10.5 29.3 13.3 17.7
Effective Green, g (s) 7.5 73.2 83.9 18.8 83.9 6.4 10.5 29.3 13.3 17.7
Actuated g/C Ratio 0.06 0.54 0.62 0.14 0.62 0.05 0.08 0.22 0.10 0.13
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 98 2757 984 478 3121 84 118 326 338 411
v/s Ratio Prot 0.03 c0.33 0.05 0.24 0.02 0.03 c0.11 c0.07 0.01
v/s Ratio Perm 0.03 0.06
v/c Ratio 0.55 0.61 0.05 0.35 0.39 0.51 0.40 0.80 0.70 0.05
Uniform Delay, d1 62.1 21.1 10.0 52.5 12.8 62.8 59.2 50.1 58.9 51.3
Progression Factor 1.00 1.00 1.00 0.91 0.77 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 1.0 0.0 0.2 0.1 2.2 0.8 12.6 5.3 0.0
Delay (s) 65.9 22.0 10.0 47.8 9.9 65.0 60.1 62.7 64.2 51.4
Level of Service E C A D A E E E E D
Approach Delay (s) 22.9 14.4 61.6 61.4
Approach LOS C B E E

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1429 820 0 799 749 0 0 255 0 0 52
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1553 891 0 868 814 0 0 277 0 0 57
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.78 0.78 0.78 0.78 0.78 0.78
vC, conflicting volume 1683 2445 2044 3236 777 1922 3313 434
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1683 2287 1773 3303 145 1616 3402 434
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 59 100 100 90
cM capacity (veh/h) 376 170 37 7 682 32 6 570

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 777 777 891 434 434 814 277 28 28
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 891 0 0 814 277 28 28
cSH 1700 1700 1700 1700 1700 1700 682 570 570
Volume to Capacity 0.46 0.46 0.52 0.26 0.26 0.48 0.41 0.05 0.05
Queue Length 95th (ft) 0 0 0 0 0 0 49 4 4
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 13.8 11.6 11.6
Lane LOS B B B
Approach Delay (s) 0.0 0.0 13.8 11.6
Approach LOS B B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 879 805 0 1333 547 215 0 277 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 955 875 0 1449 595 234 0 301 0 0 0
RTOR Reduction (vph) 0 0 170 0 0 116 0 0 266 0 0 0
Lane Group Flow (vph) 0 955 705 0 1449 479 117 117 35 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 108.7 108.7 108.7 108.7 15.5 15.5 15.5
Effective Green, g (s) 108.7 108.7 108.7 108.7 15.5 15.5 15.5
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.11 0.11 0.11
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 4094 1275 4094 1275 193 193 320
v/s Ratio Prot 0.19 0.28 c0.07 0.07 0.01
v/s Ratio Perm c0.44 0.30
v/c Ratio 0.23 0.55 0.35 0.38 0.61 0.61 0.11
Uniform Delay, d1 3.2 4.6 3.6 3.7 56.8 56.8 53.6
Progression Factor 0.55 3.80 0.27 1.78 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.5 0.2 0.8 5.3 5.3 0.1
Delay (s) 1.8 19.0 1.2 7.3 62.1 62.1 53.7
Level of Service A B A A E E D
Approach Delay (s) 10.1 3.0 57.4 0.0
Approach LOS B A E A

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
4: Clairemont Mesa Boulevard & Kearny Villa Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 769 214 91 1526 6 103 62 103 33 71 251
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 188 836 233 99 1659 7 112 67 112 36 77 273
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 42 0 0 99
Lane Group Flow (vph) 188 836 233 99 1659 5 112 67 70 36 77 174
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 11.6 84.8 135.0 12.8 85.9 11.1 8.5 11.1 84.8 7.1 9.9 85.9
Effective Green, g (s) 11.6 84.8 135.0 12.8 85.9 11.1 8.5 11.1 84.8 7.1 9.9 85.9
Actuated g/C Ratio 0.09 0.63 1.00 0.09 0.64 0.08 0.06 0.08 0.63 0.05 0.07 0.64
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 295 3194 1583 168 3236 130 216 153 994 93 137 1007
v/s Ratio Prot c0.05 0.16 c0.06 c0.33 c0.03 0.04 0.02 c0.04
v/s Ratio Perm c0.15 0.00 0.04 0.11
v/c Ratio 0.64 0.26 0.15 0.59 0.51 0.04 0.52 0.44 0.07 0.39 0.56 0.17
Uniform Delay, d1 59.7 11.2 0.0 58.6 13.3 57.0 61.3 59.0 9.8 61.8 60.5 10.0
Progression Factor 0.89 0.66 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.2 0.2 5.2 0.6 0.1 2.1 2.0 0.1 2.7 5.2 0.4
Delay (s) 57.6 7.5 0.2 63.8 13.8 57.2 63.4 61.0 9.9 64.5 65.6 10.4
Level of Service E A A E B E E E A E E B
Approach Delay (s) 13.7 16.8 42.2 26.5
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 97 705 28 41 877 28 88 3 28 58 3 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 5057 1770 5062 1777 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.68 1.00 0.58 1.00
Satd. Flow (perm) 1770 5057 1770 5062 1275 1583 1074 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 766 30 45 953 30 96 3 30 63 3 78
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 26 0 0 68
Lane Group Flow (vph) 105 794 0 45 981 0 0 99 4 0 66 10
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 12.1 81.7 7.2 76.8 14.1 14.1 14.1 14.1
Effective Green, g (s) 12.1 81.7 7.2 76.8 14.1 14.1 14.1 14.1
Actuated g/C Ratio 0.11 0.71 0.06 0.67 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 186 3593 111 3381 156 194 132 194
v/s Ratio Prot c0.06 0.16 0.03 c0.19
v/s Ratio Perm c0.08 0.00 0.06 0.01
v/c Ratio 0.56 0.22 0.41 0.29 0.63 0.02 0.50 0.05
Uniform Delay, d1 48.9 5.7 51.8 7.9 48.0 44.4 47.2 44.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.1 2.4 0.2 8.2 0.0 3.0 0.1
Delay (s) 52.8 5.9 54.3 8.1 56.2 44.4 50.1 44.6
Level of Service D A D A E D D D
Approach Delay (s) 11.3 10.1 53.4 47.1
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 58 795 46 151 739 23 165 28 101 53 20 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.88 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5044 3433 5085 1583 1770 3122 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5044 3433 5085 1583 1770 3122 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 63 864 50 164 803 25 179 30 110 58 22 134
RTOR Reduction (vph) 0 4 0 0 0 11 0 97 0 0 0 104
Lane Group Flow (vph) 63 910 0 164 803 14 179 43 0 58 22 30
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 6.1 54.6 11.8 60.2 60.2 19.8 15.8 34.1 30.1 30.1
Effective Green, g (s) 6.1 54.6 11.8 60.2 60.2 19.8 15.8 34.1 30.1 30.1
Actuated g/C Ratio 0.05 0.40 0.09 0.45 0.45 0.15 0.12 0.25 0.22 0.22
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 2040 300 2268 706 260 365 447 415 353
v/s Ratio Prot 0.02 c0.18 c0.05 0.16 c0.10 c0.01 c0.03 0.01
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.41 0.45 0.55 0.35 0.02 0.69 0.12 0.13 0.05 0.08
Uniform Delay, d1 62.7 29.2 59.0 24.6 20.9 54.7 53.4 39.0 41.2 41.5
Progression Factor 1.00 1.00 0.90 0.44 0.15 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.7 2.0 0.4 0.0 7.4 0.1 0.1 0.2 0.5
Delay (s) 64.4 29.9 54.8 11.3 3.3 62.1 53.5 39.1 41.5 42.0
Level of Service E C D B A E D D D D
Approach Delay (s) 32.1 18.3 58.3 41.2
Approach LOS C B E D

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 23.1
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 261 774 117 227 398 44 228 501 191 389 381 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4985 3433 5009 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4985 3433 5009 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 284 841 127 247 433 48 248 545 208 423 414 170
RTOR Reduction (vph) 0 15 0 0 10 0 0 0 147 0 0 104
Lane Group Flow (vph) 284 953 0 247 471 0 248 545 61 423 414 66
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 16.4 35.8 16.6 36.1 15.0 39.4 39.4 23.6 48.2 48.2
Effective Green, g (s) 16.4 35.8 16.6 36.1 15.0 39.4 39.4 23.6 48.2 48.2
Actuated g/C Ratio 0.12 0.27 0.12 0.27 0.11 0.29 0.29 0.17 0.36 0.36
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 417 1322 422 1339 381 1033 462 600 1264 565
v/s Ratio Prot 0.08 c0.19 c0.07 0.09 c0.07 c0.15 c0.12 0.12
v/s Ratio Perm 0.04 0.04
v/c Ratio 0.68 0.72 0.59 0.35 0.65 0.53 0.13 0.70 0.33 0.12
Uniform Delay, d1 56.8 45.1 55.9 40.0 57.5 40.0 35.2 52.4 31.6 29.1
Progression Factor 0.68 0.70 0.85 0.81 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 3.3 2.1 0.7 4.0 1.9 0.6 3.8 0.7 0.4
Delay (s) 42.8 35.0 49.6 33.0 61.4 41.9 35.8 56.2 32.3 29.6
Level of Service D C D C E D D E C C
Approach Delay (s) 36.7 38.7 45.5 41.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 9/24/2012
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1350 83 194 610 116 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1467 90 211 663 126 460
RTOR Reduction (vph) 0 0 9 0 0 0 12
Lane Group Flow (vph) 0 1467 81 211 663 126 448
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 83.0 83.0 21.6 109.6 15.0 36.6
Effective Green, g (s) 83.0 83.0 21.6 109.6 15.0 36.6
Actuated g/C Ratio 0.61 0.61 0.16 0.81 0.11 0.27
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2176 973 283 4128 197 481
v/s Ratio Prot c0.41 0.12 0.13 0.07 c0.15
v/s Ratio Perm 0.05 0.13
v/c Ratio 0.67 0.08 0.75 0.16 0.64 0.93
Uniform Delay, d1 17.1 10.6 54.1 2.7 57.4 48.0
Progression Factor 0.22 0.05 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 10.2 0.1 6.7 24.8
Delay (s) 5.4 0.6 64.3 2.8 64.1 72.8
Level of Service A A E A E E
Approach Delay (s) 5.1 17.7 70.9
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.1
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex PM
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 9/24/2012

San Diego Central Hospital  2/2/2012 Ex PM Synchro 7 -  Report
NP Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1209 564 207 585 0 0 0 0 777 7 219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1607 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1607 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1314 613 225 636 0 0 0 0 845 8 238
RTOR Reduction (vph) 0 0 347 0 0 0 0 0 0 0 3 103
Lane Group Flow (vph) 0 1314 266 225 636 0 0 0 0 439 435 111
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 34.7 34.7 6.9 45.6 26.4 26.4 26.4
Effective Green, g (s) 34.7 34.7 6.9 45.6 26.4 26.4 26.4
Actuated g/C Ratio 0.43 0.43 0.09 0.57 0.33 0.33 0.33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1535 1209 296 2017 555 530 496
v/s Ratio Prot c0.37 c0.07 0.18 0.26 c0.27
v/s Ratio Perm 0.10 0.07
v/c Ratio 0.86 0.22 0.76 0.32 0.79 0.82 0.22
Uniform Delay, d1 20.4 14.2 35.7 9.0 24.3 24.6 19.4
Progression Factor 1.00 1.00 0.91 0.68 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.1 10.1 0.4 7.6 9.9 0.2
Delay (s) 25.3 14.3 42.5 6.5 31.9 34.5 19.6
Level of Service C B D A C C B
Approach Delay (s) 21.8 15.9 0.0 30.5
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 9/24/2012

San Diego Central Hospital  2/2/2012 Ex PM Synchro 7 -  Report
NP Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 540 1446 0 0 515 86 277 0 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3464 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3464 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 587 1572 0 0 560 93 301 0 193 0 0 0
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 38 0 0 0
Lane Group Flow (vph) 587 1572 0 0 639 0 301 0 155 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 18.7 57.0 34.1 13.0 13.0
Effective Green, g (s) 18.7 57.0 34.1 13.0 13.0
Actuated g/C Ratio 0.23 0.71 0.43 0.16 0.16
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 802 2522 1477 558 257
v/s Ratio Prot c0.17 c0.44 0.18 0.09
v/s Ratio Perm c0.10
v/c Ratio 0.73 0.62 0.43 0.54 0.60
Uniform Delay, d1 28.3 5.9 16.1 30.8 31.1
Progression Factor 0.82 0.56 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.7 0.9 1.0 4.0
Delay (s) 25.2 4.0 17.1 31.8 35.1
Level of Service C A B C D
Approach Delay (s) 9.8 17.1 33.1 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 62 65 0 6 113 174 46 122 18 204 31 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 1.00 1.00 0.91 1.00 0.98 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3218 1770 3470 1770 3295
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1770 3218 1770 3470 1770 3295
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 67 71 0 7 123 189 50 133 20 222 34 29
RTOR Reduction (vph) 0 0 0 0 152 0 0 14 0 0 20 0
Lane Group Flow (vph) 67 71 0 7 160 0 50 139 0 222 43 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 3.9 13.7 0.6 10.4 3.4 7.0 13.7 17.3
Effective Green, g (s) 3.9 13.7 0.6 10.4 3.4 7.0 13.7 17.3
Actuated g/C Ratio 0.07 0.26 0.01 0.19 0.06 0.13 0.26 0.32
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 129 905 20 624 112 453 452 1063
v/s Ratio Prot c0.04 c0.02 0.00 c0.05 0.03 c0.04 c0.13 0.01
v/s Ratio Perm
v/c Ratio 0.52 0.08 0.35 0.26 0.45 0.31 0.49 0.04
Uniform Delay, d1 23.9 15.2 26.3 18.3 24.2 21.1 17.0 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 3.8 0.2 1.0 0.4 0.3 0.0
Delay (s) 25.4 15.2 30.1 18.6 25.2 21.5 17.3 12.5
Level of Service C B C B C C B B
Approach Delay (s) 20.2 18.8 22.4 16.2
Approach LOS C B C B

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 53.6 Sum of lost time (s) 23.5
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
13: SR 52 WB Ramps & Kearny Villa Road 9/24/2012
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 61 453 956 726 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 66 492 1039 789 20
RTOR Reduction (vph) 0 59 0 0 2 0
Lane Group Flow (vph) 88 7 492 1039 807 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 8.1 8.1 26.6 60.6 29.8
Effective Green, g (s) 8.1 8.1 26.6 60.6 29.8
Actuated g/C Ratio 0.10 0.10 0.33 0.76 0.37
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 160 589 2681 1313
v/s Ratio Prot c0.05 c0.28 0.29 c0.23
v/s Ratio Perm 0.00
v/c Ratio 0.49 0.04 0.84 0.39 0.61
Uniform Delay, d1 34.0 32.4 24.7 3.3 20.4
Progression Factor 1.00 1.00 0.88 0.01 1.00
Incremental Delay, d2 2.1 0.1 2.6 0.1 2.2
Delay (s) 36.1 32.6 24.3 0.1 22.6
Level of Service D C C A C
Approach Delay (s) 34.6 7.9 22.6
Approach LOS C A C

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 5 171 0 0 0 0 1253 389 415 372 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1776 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1776 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 5 186 0 0 0 0 1362 423 451 404 0
RTOR Reduction (vph) 0 0 156 0 0 0 0 0 269 0 0 0
Lane Group Flow (vph) 0 175 30 0 0 0 0 1362 154 451 404 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 12.7 12.7 29.2 29.2 22.6 56.0
Effective Green, g (s) 12.7 12.7 29.2 29.2 22.6 56.0
Actuated g/C Ratio 0.16 0.16 0.36 0.36 0.28 0.70
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 282 442 1292 578 500 2477
v/s Ratio Prot c0.38 c0.25 0.11
v/s Ratio Perm 0.10 0.01 0.10
v/c Ratio 0.62 0.07 1.05 0.27 0.90 0.16
Uniform Delay, d1 31.4 28.6 25.4 17.9 27.6 4.1
Progression Factor 1.00 1.00 1.00 1.00 0.69 0.16
Incremental Delay, d2 4.2 0.1 40.6 1.1 16.8 0.1
Delay (s) 35.6 28.7 66.0 19.0 35.9 0.8
Level of Service D C E B D A
Approach Delay (s) 32.0 0.0 54.9 19.3
Approach LOS C A D B

Intersection Summary
HCM Average Control Delay 42.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
15: Kearny Villa Road & Ruffin Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 341 4 17 43 32 82 18 1219 4 14 447 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1583 1770 1662 1770 3538 3433 3457
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1583 1770 1662 1770 3538 3433 3457
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 371 4 18 47 35 89 20 1325 4 15 486 89
RTOR Reduction (vph) 0 0 15 0 84 0 0 0 0 0 19 0
Lane Group Flow (vph) 189 186 3 47 40 0 20 1329 0 15 556 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 12.5 12.5 12.5 3.7 3.7 1.3 33.2 0.5 32.4
Effective Green, g (s) 12.5 12.5 12.5 3.7 3.7 1.3 33.2 0.5 32.4
Actuated g/C Ratio 0.19 0.19 0.19 0.06 0.06 0.02 0.50 0.01 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 319 320 300 99 93 35 1782 26 1700
v/s Ratio Prot c0.11 0.11 c0.03 0.02 c0.01 c0.38 0.00 0.16
v/s Ratio Perm 0.00
v/c Ratio 0.59 0.58 0.01 0.47 0.43 0.57 0.75 0.58 0.33
Uniform Delay, d1 24.4 24.3 21.7 30.2 30.1 32.0 13.0 32.6 10.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 2.7 0.0 3.6 3.2 20.6 1.7 27.4 0.1
Delay (s) 27.3 27.0 21.7 33.7 33.3 52.6 14.7 60.0 10.3
Level of Service C C C C C D B E B
Approach Delay (s) 26.9 33.4 15.3 11.5
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 65.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 46 14 70 92 52 167 28 905 20 37 479 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1794 1583 1805 1583 1770 3528 1770 3515
Flt Permitted 0.68 1.00 0.77 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1259 1583 1431 1583 1770 3528 1770 3515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 15 76 100 57 182 30 984 22 40 521 25
RTOR Reduction (vph) 0 0 61 0 0 144 0 2 0 0 4 0
Lane Group Flow (vph) 0 65 15 0 157 38 30 1004 0 40 542 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 10.5 10.5 11.1 11.1 1.8 26.3 1.7 26.2
Effective Green, g (s) 10.5 10.5 11.1 11.1 1.8 26.3 1.7 26.2
Actuated g/C Ratio 0.20 0.20 0.21 0.21 0.03 0.49 0.03 0.49
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 246 310 296 327 59 1728 56 1715
v/s Ratio Prot 0.02 c0.28 c0.02 0.15
v/s Ratio Perm 0.05 0.01 c0.11 0.02
v/c Ratio 0.26 0.05 0.53 0.12 0.51 0.58 0.71 0.32
Uniform Delay, d1 18.3 17.5 19.0 17.3 25.5 9.8 25.8 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.9 0.1 2.5 0.6 30.0 0.2
Delay (s) 18.5 17.6 19.9 17.4 28.0 10.4 55.7 8.5
Level of Service B B B B C B E A
Approach Delay (s) 18.0 18.5 10.9 11.7
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 53.7 Sum of lost time (s) 9.3
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 0 36 8 0 9 13 845 2 1 700 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1690 3433 3538 1770 3533
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1690 3433 3538 1770 3533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 0 39 9 0 10 14 918 2 1 761 9
RTOR Reduction (vph) 0 35 0 0 10 0 0 0 0 0 1 0
Lane Group Flow (vph) 83 4 0 0 9 0 14 920 0 1 769 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Effective Green, g (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Actuated g/C Ratio 0.11 0.11 0.02 0.01 0.47 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 202 181 30 34 1678 17 1676
v/s Ratio Prot c0.05 0.00 c0.01 c0.00 c0.26 0.00 0.22
v/s Ratio Perm
v/c Ratio 0.41 0.02 0.31 0.41 0.55 0.06 0.46
Uniform Delay, d1 20.9 20.0 24.6 25.0 9.5 24.9 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 2.1 2.9 0.8 0.5 0.5
Delay (s) 21.4 20.0 26.7 27.9 10.3 25.4 9.5
Level of Service C C C C B C A
Approach Delay (s) 21.0 26.7 10.5 9.5
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 111 6 78 151 30 66 38 618 23 4 685 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1779 1583 1788 1583 3433 3520 1770 3517
Flt Permitted 0.60 1.00 0.68 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1125 1583 1259 1583 3433 3520 1770 3517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 7 85 164 33 72 41 672 25 4 745 33
RTOR Reduction (vph) 0 0 68 0 0 57 0 3 0 0 3 0
Lane Group Flow (vph) 0 128 17 0 197 15 41 694 0 4 775 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 10.0 10.0 10.0 10.0 1.2 24.3 0.6 23.7
Effective Green, g (s) 10.0 10.0 10.0 10.0 1.2 24.3 0.6 23.7
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.02 0.49 0.01 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 227 320 254 320 83 1728 21 1684
v/s Ratio Prot c0.01 0.20 0.00 c0.22
v/s Ratio Perm 0.11 0.01 c0.16 0.01
v/c Ratio 0.56 0.05 0.78 0.05 0.49 0.40 0.19 0.46
Uniform Delay, d1 17.8 15.9 18.7 15.9 23.9 8.0 24.2 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.0 12.6 0.0 1.7 0.4 1.6 0.5
Delay (s) 19.7 16.0 31.3 15.9 25.5 8.4 25.8 9.1
Level of Service B B C B C A C A
Approach Delay (s) 18.2 27.2 9.3 9.2
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
20: Lightwave Avenue & Ruffin Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 13 132 43 45 169 164 659 26 89 588 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1642 3433 3519 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1642 3433 3519 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 168 14 143 47 49 184 178 716 28 97 639 172
RTOR Reduction (vph) 0 0 106 0 156 0 0 3 0 0 0 86
Lane Group Flow (vph) 168 14 37 47 77 0 178 741 0 97 639 86
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 12.5 9.3 18.1 11.4 8.8 8.8 23.5 7.5 22.2 34.7
Effective Green, g (s) 12.5 9.3 18.1 11.4 8.8 8.8 23.5 7.5 22.2 34.7
Actuated g/C Ratio 0.18 0.13 0.26 0.16 0.13 0.13 0.34 0.11 0.32 0.50
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 615 248 410 289 207 433 1185 190 1126 787
v/s Ratio Prot c0.05 0.01 0.01 0.03 c0.05 0.05 c0.21 c0.05 0.18 0.02
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.27 0.06 0.09 0.16 0.37 0.41 0.63 0.51 0.57 0.11
Uniform Delay, d1 24.7 26.4 19.6 25.1 28.0 28.1 19.5 29.4 19.8 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.1 0.3 1.1 0.6 1.0 2.3 0.7 0.1
Delay (s) 25.0 26.5 19.7 25.4 29.1 28.7 20.5 31.7 20.5 9.4
Level of Service C C B C C C C C C A
Approach Delay (s) 22.7 28.5 22.1 19.6
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 69.8 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 0 285 16 4 16 103 611 4 15 754 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Flt Permitted 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 0 310 17 4 17 112 664 4 16 820 30
RTOR Reduction (vph) 0 0 220 0 0 16 0 0 0 0 0 13
Lane Group Flow (vph) 87 0 90 0 21 1 112 668 0 16 820 17
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 5.5 18.5 3.4 3.4 13.0 33.8 0.6 21.4 21.4
Effective Green, g (s) 5.5 18.5 3.4 3.4 13.0 33.8 0.6 21.4 21.4
Actuated g/C Ratio 0.09 0.29 0.05 0.05 0.21 0.53 0.01 0.34 0.34
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 298 462 96 85 704 1885 17 1195 534
v/s Ratio Prot c0.03 0.04 c0.01 0.03 c0.19 0.01 c0.23
v/s Ratio Perm 0.02 0.00 0.01
v/c Ratio 0.29 0.20 0.22 0.01 0.16 0.35 0.94 0.69 0.03
Uniform Delay, d1 27.1 16.9 28.7 28.4 20.7 8.5 31.4 18.1 14.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 1.2 0.1 0.1 0.1 188.5 1.7 0.0
Delay (s) 27.7 17.1 29.9 28.5 20.8 8.6 219.9 19.8 14.1
Level of Service C B C C C A F B B
Approach Delay (s) 19.4 29.2 10.4 23.3
Approach LOS B C B C

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 63.4 Sum of lost time (s) 15.7
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 867 141 109 479 221 417 435 351 482 432 209
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 154 942 153 118 521 240 453 473 382 524 470 227
RTOR Reduction (vph) 0 18 0 0 0 127 0 0 160 0 0 178
Lane Group Flow (vph) 154 1077 0 118 521 113 453 473 222 524 470 49
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 9.8 29.2 10.6 30.2 47.1 18.3 22.9 22.9 16.9 21.6 21.6
Effective Green, g (s) 9.8 29.2 10.6 30.2 47.1 18.3 22.9 22.9 16.9 21.6 21.6
Actuated g/C Ratio 0.10 0.29 0.11 0.30 0.47 0.18 0.23 0.23 0.17 0.22 0.22
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 173 1452 187 1534 1311 628 810 362 580 764 342
v/s Ratio Prot c0.09 c0.22 c0.07 0.10 0.01 c0.13 0.13 c0.15 c0.13
v/s Ratio Perm 0.03 0.14 0.03
v/c Ratio 0.89 0.74 0.63 0.34 0.09 0.72 0.58 0.61 0.90 0.62 0.14
Uniform Delay, d1 44.6 32.0 42.9 27.2 14.6 38.5 34.4 34.6 40.8 35.5 31.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.9 2.1 6.8 0.1 0.0 4.1 1.1 3.1 17.4 1.5 0.2
Delay (s) 83.5 34.1 49.6 27.3 14.7 42.6 35.4 37.7 58.2 37.0 32.0
Level of Service F C D C B D D D E D C
Approach Delay (s) 40.2 26.9 38.6 45.2
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 38.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.1 Sum of lost time (s) 22.9
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 1731 21 47 685 62 24 7 484 433 13 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5076 1770 6329 1794 1583 1770 1615
Flt Permitted 0.95 1.00 0.95 1.00 0.81 1.00 0.73 1.00
Satd. Flow (perm) 1770 5076 1770 6329 1500 1583 1369 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 1882 23 51 745 67 26 8 526 471 14 109
RTOR Reduction (vph) 0 1 0 0 12 0 0 0 73 0 67 0
Lane Group Flow (vph) 48 1904 0 51 800 0 0 34 453 471 56 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 6.3 48.8 4.2 47.7 43.2 43.2 43.2 43.2
Effective Green, g (s) 6.3 48.8 4.2 47.7 43.2 43.2 43.2 43.2
Actuated g/C Ratio 0.06 0.43 0.04 0.42 0.38 0.38 0.38 0.38
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 2200 66 2681 575 607 525 620
v/s Ratio Prot 0.03 c0.38 c0.03 0.13 0.03
v/s Ratio Perm 0.02 0.29 c0.34
v/c Ratio 0.48 0.87 0.77 0.30 0.06 0.75 0.90 0.09
Uniform Delay, d1 51.6 28.9 53.7 21.4 21.9 30.0 32.6 22.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 3.8 42.0 0.1 0.0 5.0 17.8 0.1
Delay (s) 55.3 32.8 95.7 21.5 21.9 34.9 50.4 22.2
Level of Service E C F C C C D C
Approach Delay (s) 33.3 25.9 34.1 44.6
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 33.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 112.6 Sum of lost time (s) 9.3
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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PM Peak Hour Analysis Total Crictical    
Lane Volume 1049 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 0 0 0 0 0
0 0

0 0 601
0 270

453
0
270

0

0 13
9 0 13
9 0 39

Maximum 0 Maximum 0 Maximum 139 Maximum 39 Maximum 0 Maximum 0 Maximum 270 Maximum 601

0 Phase 4 Total 871Phase 1 Total 0 Phase 2 Total 178 Phase 3 Total

N



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1

R
T

L 1 L
T
R 1

No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

3-12-2093 Kearny Villa Rd. E/W

SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 829 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 0 0 0 0 35
8 0 0

0 0
0 0 0

0 303
0 0
303 44

0 12
4

12
4 0 29 0

Maximum 303 Maximum 44Maximum 0 Maximum 0 Maximum 124 Maximum 358 Maximum 0 Maximum 0

Phase 1 Total 0 Phase 2 Total 482 Phase 3 Total 0 Phase 4 Total 347

PM Peak Hour Analysis Total Crictical    
Lane Volume 1278 Service Level: Near Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 0 0 0 74
4 0

0 0
0 0 0

0 81
0

61
0

0

0 45
3

45
3 0 25 0

Maximum 0 Maximum 0 Maximum 453 Maximum 744 Maximum 0 Maximum 0 Maximum 81 Maximum 0

0 Phase 4 Total 81Phase 1 Total 0 Phase 2 Total 1197 Phase 3 Total

N



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

2 1 s

R
T

L 1 L
T
R 2

No. of Lane Use 2.0 1
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

3-08-1869 Kearny Villa Rd. E/W

SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 695 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 0 51 51 0 27
2 0 0

0 0
0 0 0

0 106
0 0
106 104

0 0 16
2

53 0 0

Maximum 106 Maximum 104Maximum 0 Maximum 51 Maximum 162 Maximum 272 Maximum 0 Maximum 0

Phase 1 Total 51 Phase 2 Total 434 Phase 3 Total 0 Phase 4 Total 210

PM Peak Hour Analysis Total Crictical    
Lane Volume 1198 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 18
6

41
5 0 0 0

0 0
0 0 0

0 156
0

86
0

0

0 0 62
7

38
9 0 0

Maximum 0 Maximum 415 Maximum 627 Maximum 0 Maximum 0 Maximum 0 Maximum 156 Maximum 0

0 Phase 4 Total 156Phase 1 Total 415 Phase 2 Total 627 Phase 3 Total

N



Instructions also located:  S:\KOK\ILV Anlaysis\1_ILV Sheet.dotx





Peak
Hour ILV/Hour Capacity

AM 1,422 Near Capacity

PM 1,150 Under Capacity

AM 1,260 Near Capacity

PM 1,020 Under Capacity

AM 1,778 Over Capacity

PM 1,712 Over Capacity

AM 1,278 Near Capacity

PM 1,049 Under Capacity

AM 829 Under Capacity

PM 1,278 Near Capacity

AM 695 Under Capacity

PM 1,198 Under Capacity

Table X
Existing ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps
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APPENDIX D 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS AND ARTERIAL ANALYSIS WORKSHEETS 

- EXISTING + PROJECT PHASE I 



 



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 604 23 268 1552 196 22 10 127 104 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5000 1770 1543 1504 3433 3166
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5000 1770 1543 1504 3433 3166
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 657 25 291 1687 213 24 11 138 113 14 33
RTOR Reduction (vph) 0 0 9 0 9 0 0 62 60 0 30 0
Lane Group Flow (vph) 35 657 16 291 1891 0 24 14 13 113 17 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 4.7 60.9 70.5 14.9 70.5 5.0 5.4 20.3 9.6 10.3
Effective Green, g (s) 4.7 60.9 70.5 14.9 70.5 5.0 5.4 20.3 9.6 10.3
Actuated g/C Ratio 0.04 0.55 0.64 0.14 0.64 0.05 0.05 0.18 0.09 0.09
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 76 2815 1015 465 3205 80 76 338 300 296
v/s Ratio Prot 0.02 0.13 c0.08 c0.38 0.01 c0.01 0.01 c0.03 0.01
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.46 0.23 0.02 0.63 0.59 0.30 0.19 0.04 0.38 0.06
Uniform Delay, d1 51.4 12.6 7.2 44.9 11.4 50.8 50.2 36.8 47.4 45.4
Progression Factor 1.00 1.00 1.00 0.94 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.0 1.9 0.3 0.8 0.4 0.0 0.3 0.0
Delay (s) 53.0 12.8 7.2 44.3 8.9 51.6 50.6 36.9 47.7 45.5
Level of Service D B A D A D D D D D
Approach Delay (s) 14.5 13.6 45.0 47.0
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.8
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 605 230 0 1033 398 0 0 915 0 0 168
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 658 250 0 1123 433 0 0 995 0 0 183
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.97 0.94 0.95 0.95 0.94 0.95 0.95 0.97
vC, conflicting volume 1555 908 1402 2213 329 2446 2030 561
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1505 764 1164 2016 146 2261 1824 477
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 65
cM capacity (veh/h) 426 790 92 55 819 0 73 516

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 329 329 250 561 561 433 995 91 91
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 250 0 0 433 995 91 91
cSH 1700 1700 1700 1700 1700 1700 819 516 516
Volume to Capacity 0.19 0.19 0.15 0.33 0.33 0.25 1.21 0.18 0.18
Queue Length 95th (ft) 0 0 0 0 0 0 830 16 16
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 126.6 13.5 13.5
Lane LOS F B B
Approach Delay (s) 0.0 0.0 126.6 13.5
Approach LOS F B

Intersection Summary
Average Delay 35.3
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1315 205 0 610 170 822 0 685 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1429 223 0 663 185 893 0 745 0 0 0
RTOR Reduction (vph) 0 0 111 0 0 92 0 0 13 0 0 0
Lane Group Flow (vph) 0 1429 112 0 663 93 446 447 732 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 55.1 55.1 55.1 55.1 44.1 44.1 44.1
Effective Green, g (s) 55.1 55.1 55.1 55.1 44.1 44.1 44.1
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.40 0.40 0.40
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2547 793 2547 793 674 674 1117
v/s Ratio Prot c0.28 0.13 0.27 c0.27 0.26
v/s Ratio Perm 0.07 0.06
v/c Ratio 0.56 0.14 0.26 0.12 0.66 0.66 0.66
Uniform Delay, d1 19.1 14.7 15.8 14.6 26.9 26.9 26.8
Progression Factor 0.86 0.36 0.69 0.78 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.4 0.2 0.3 2.4 2.5 1.4
Delay (s) 17.3 5.6 11.1 11.7 29.3 29.4 28.2
Level of Service B A B B C C C
Approach Delay (s) 15.7 11.2 28.8 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
4: Clairemont Mesa Boulevard & Kearny Villa Road 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 1085 758 51 567 9 86 51 86 22 43 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 1179 824 55 616 10 93 55 93 24 47 138
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 33 0 0 49
Lane Group Flow (vph) 170 1179 824 55 616 1 93 55 60 24 47 89
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 4.9 70.9 110.0 4.9 70.8 10.2 8.1 10.2 70.9 4.8 7.1 70.8
Effective Green, g (s) 4.9 70.9 110.0 4.9 70.8 10.2 8.1 10.2 70.9 4.8 7.1 70.8
Actuated g/C Ratio 0.04 0.64 1.00 0.04 0.64 0.09 0.07 0.09 0.64 0.04 0.06 0.64
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 3278 1583 79 3273 147 253 173 1020 77 120 1019
v/s Ratio Prot c0.05 0.23 0.03 0.12 0.03 0.03 0.01 0.03
v/s Ratio Perm c0.52 0.00 0.04 0.06
v/c Ratio 1.11 0.36 0.52 0.70 0.19 0.01 0.37 0.32 0.06 0.31 0.39 0.09
Uniform Delay, d1 52.5 9.0 0.0 51.8 7.9 45.3 48.5 46.6 7.2 51.0 49.4 7.4
Progression Factor 0.99 0.68 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 99.4 0.3 1.0 23.4 0.1 0.0 0.9 1.1 0.1 2.3 2.1 0.2
Delay (s) 151.6 6.4 1.0 75.2 8.1 45.3 49.4 47.7 7.3 53.3 51.5 7.6
Level of Service F A A E A D D D A D D A
Approach Delay (s) 15.7 14.0 32.8 22.7
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 4.4
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
5: Clairemont Mesa Boulevard & Complex Street 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 702 98 61 540 79 37 2 36 44 1 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4991 1770 4988 1778 1583 1776 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.70 1.00
Satd. Flow (perm) 1770 4991 1770 4988 1305 1583 1303 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 763 107 66 587 86 40 2 39 48 1 36
RTOR Reduction (vph) 0 11 0 0 12 0 0 0 36 0 0 33
Lane Group Flow (vph) 234 859 0 66 661 0 0 42 3 0 49 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 18.1 68.5 7.8 58.2 7.7 7.7 7.7 7.7
Effective Green, g (s) 18.1 68.5 7.8 58.2 7.7 7.7 7.7 7.7
Actuated g/C Ratio 0.19 0.71 0.08 0.61 0.08 0.08 0.08 0.08
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 3561 144 3024 105 127 105 127
v/s Ratio Prot c0.13 c0.17 0.04 0.13
v/s Ratio Perm 0.03 0.00 c0.04 0.00
v/c Ratio 0.70 0.24 0.46 0.22 0.40 0.02 0.47 0.02
Uniform Delay, d1 36.4 4.8 42.1 8.6 42.0 40.7 42.2 40.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 0.2 2.3 0.2 2.5 0.1 3.3 0.1
Delay (s) 42.9 4.9 44.4 8.7 44.4 40.8 45.4 40.8
Level of Service D A D A D D D D
Approach Delay (s) 13.0 11.9 42.7 43.5
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
6: Clairemont Mesa Boulevard & Overland Avenue 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 132 656 69 116 559 39 101 43 38 28 16 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5013 3433 5085 1583 1770 3292 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5013 3433 5085 1583 1770 3292 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 713 75 126 608 42 110 47 41 30 17 49
RTOR Reduction (vph) 0 11 0 0 0 30 0 24 0 0 0 33
Lane Group Flow (vph) 143 777 0 126 608 12 110 64 0 30 17 16
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 9.7 32.8 8.9 31.9 31.9 13.5 45.6 4.0 36.1 36.1
Effective Green, g (s) 9.7 32.8 8.9 31.9 31.9 13.5 45.6 4.0 36.1 36.1
Actuated g/C Ratio 0.09 0.30 0.08 0.29 0.29 0.12 0.41 0.04 0.33 0.33
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 1495 278 1475 459 217 1365 64 611 520
v/s Ratio Prot 0.04 c0.15 0.04 c0.12 c0.06 c0.02 c0.02 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.47 0.52 0.45 0.41 0.03 0.51 0.05 0.47 0.03 0.03
Uniform Delay, d1 47.7 32.1 48.2 31.5 27.9 45.1 19.2 52.0 25.1 25.1
Progression Factor 1.00 1.00 0.79 0.49 0.41 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 1.3 1.1 0.8 0.1 1.9 0.0 5.3 0.1 0.1
Delay (s) 48.9 33.4 39.1 16.1 11.5 47.0 19.2 57.3 25.1 25.2
Level of Service D C D B B D B E C C
Approach Delay (s) 35.7 19.6 34.7 35.2
Approach LOS D B C D

Intersection Summary
HCM Average Control Delay 29.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
7: Clairemont Mesa Boulevard & Ruffin Road 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 238 326 176 464 570 199 109 200 67 184 449 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4818 3433 4888 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4818 3433 4888 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 259 354 191 504 620 216 118 217 73 200 488 136
RTOR Reduction (vph) 0 90 0 0 56 0 0 0 51 0 0 93
Lane Group Flow (vph) 259 455 0 504 780 0 118 217 22 200 488 43
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 12.5 33.6 16.6 37.8 7.8 33.0 33.0 7.2 32.6 32.6
Effective Green, g (s) 12.5 33.6 16.6 37.8 7.8 33.0 33.0 7.2 32.6 32.6
Actuated g/C Ratio 0.11 0.31 0.15 0.34 0.07 0.30 0.30 0.07 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 390 1472 518 1680 243 1062 475 225 1049 469
v/s Ratio Prot c0.08 0.09 c0.15 c0.16 0.03 0.06 c0.06 c0.14
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.66 0.31 0.97 0.46 0.49 0.20 0.05 0.89 0.47 0.09
Uniform Delay, d1 46.7 29.3 46.5 28.2 49.2 28.7 27.3 51.0 31.6 28.0
Progression Factor 0.57 0.11 0.97 1.02 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 31.9 0.9 1.5 0.4 0.2 31.7 1.5 0.4
Delay (s) 30.3 3.8 76.9 29.5 50.7 29.1 27.5 82.7 33.1 28.4
Level of Service C A E C D C C F C C
Approach Delay (s) 12.3 47.3 35.1 44.3
Approach LOS B D D D

Intersection Summary
HCM Average Control Delay 36.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 23.7
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 614 64 321 1205 24 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 667 70 349 1310 26 130
RTOR Reduction (vph) 0 24 0 0 0 94
Lane Group Flow (vph) 667 46 349 1310 26 36
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 65.2 72.4 23.6 93.3 7.2 30.8
Effective Green, g (s) 65.2 72.4 23.6 93.3 7.2 30.8
Actuated g/C Ratio 0.59 0.66 0.21 0.85 0.07 0.28
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3014 1105 737 4313 116 892
v/s Ratio Prot 0.13 0.00 c0.10 c0.26 c0.01 0.01
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.22 0.04 0.47 0.30 0.22 0.04
Uniform Delay, d1 10.5 6.6 37.8 1.7 48.8 28.8
Progression Factor 0.69 0.04 0.96 0.96 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.5 0.2 1.0 0.0
Delay (s) 7.4 0.3 36.9 1.8 49.7 28.9
Level of Service A A D A D C
Approach Delay (s) 6.7 9.2 32.3
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.9
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 546 117 382 1264 51 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 593 127 415 1374 55 76
RTOR Reduction (vph) 0 0 32 0 0 0 24
Lane Group Flow (vph) 0 593 95 415 1374 55 52
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 56.2 56.2 30.7 91.9 7.7 38.4
Effective Green, g (s) 56.2 56.2 30.7 91.9 7.7 38.4
Actuated g/C Ratio 0.51 0.51 0.28 0.84 0.07 0.35
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1808 809 494 4248 124 553
v/s Ratio Prot 0.17 c0.23 c0.27 c0.03 0.03
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.33 0.12 0.84 0.32 0.44 0.09
Uniform Delay, d1 15.8 14.0 37.3 2.0 49.1 24.1
Progression Factor 0.69 0.85 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 12.2 0.2 2.5 0.1
Delay (s) 11.3 12.2 49.5 2.2 51.6 24.2
Level of Service B B D A D C
Approach Delay (s) 11.5 13.2 35.7
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.7
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 323 293 462 1003 0 0 0 0 99 1 644
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1447 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1447 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 351 318 502 1090 0 0 0 0 108 1 700
RTOR Reduction (vph) 0 0 221 0 0 0 0 0 0 0 44 44
Lane Group Flow (vph) 0 351 97 502 1090 0 0 0 0 97 311 313
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 24.7 30.5 32.8 61.5 30.5 30.5 30.5
Effective Green, g (s) 24.7 30.5 32.8 61.5 30.5 30.5 30.5
Actuated g/C Ratio 0.25 0.30 0.33 0.62 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 874 850 1126 2176 513 441 459
v/s Ratio Prot 0.10 0.15 c0.31 0.06 c0.22
v/s Ratio Perm 0.03 0.21
v/c Ratio 0.40 0.11 0.45 0.50 0.19 0.71 0.68
Uniform Delay, d1 31.5 25.0 26.4 10.7 25.6 30.8 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.3 0.8 0.2 5.1 4.2
Delay (s) 31.8 25.1 26.7 11.5 25.8 35.9 34.7
Level of Service C C C B C D C
Approach Delay (s) 28.6 16.3 0.0 34.1
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 265 0 0 561 198 904 0 168 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3401 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3401 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 288 0 0 610 215 983 0 183 0 0 0
RTOR Reduction (vph) 0 0 0 0 42 0 0 0 118 0 0 0
Lane Group Flow (vph) 170 288 0 0 783 0 983 0 65 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 8.4 41.7 29.1 28.3 28.3
Effective Green, g (s) 8.4 41.7 29.1 28.3 28.3
Actuated g/C Ratio 0.11 0.52 0.36 0.35 0.35
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 360 1845 1237 1214 560
v/s Ratio Prot c0.05 0.08 c0.23 c0.29
v/s Ratio Perm 0.04
v/c Ratio 0.47 0.16 0.63 0.81 0.12
Uniform Delay, d1 33.7 10.0 21.0 23.4 17.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 2.5 4.1 0.1
Delay (s) 34.7 10.2 23.5 27.5 17.5
Level of Service C B C C B
Approach Delay (s) 19.3 23.5 25.9 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 93 12 18 121 161 5 49 1 123 88 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.91 1.00 1.00 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3479 1770 3237 1770 3529 1770 3339
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3479 1770 3237 1770 3529 1770 3339
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 101 13 20 132 175 5 53 1 134 96 58
RTOR Reduction (vph) 0 9 0 0 130 0 0 1 0 0 44 0
Lane Group Flow (vph) 55 105 0 20 177 0 5 53 0 134 110 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 3.1 13.9 0.7 11.5 0.5 4.5 6.8 10.8
Effective Green, g (s) 3.1 13.9 0.7 11.5 0.5 4.5 6.8 10.8
Actuated g/C Ratio 0.07 0.31 0.02 0.26 0.01 0.10 0.15 0.24
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 123 1087 28 837 20 357 270 810
v/s Ratio Prot c0.03 0.03 0.01 c0.05 0.00 0.02 c0.08 c0.03
v/s Ratio Perm
v/c Ratio 0.45 0.10 0.71 0.21 0.25 0.15 0.50 0.14
Uniform Delay, d1 19.9 10.8 21.8 12.9 21.8 18.3 17.3 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.0 52.5 0.1 2.4 0.2 0.5 0.1
Delay (s) 20.8 10.9 74.3 13.1 24.2 18.5 17.8 13.3
Level of Service C B E B C B B B
Approach Delay (s) 14.1 16.8 19.0 15.4
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 44.5 Sum of lost time (s) 13.7
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 303 348 133 306 349 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 378 145 333 379 10
RTOR Reduction (vph) 0 227 0 0 2 0
Lane Group Flow (vph) 329 151 145 333 387 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 20.5 20.5 11.7 48.2 32.3
Effective Green, g (s) 20.5 20.5 11.7 48.2 32.3
Actuated g/C Ratio 0.26 0.26 0.15 0.60 0.40
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 454 406 259 2132 1424
v/s Ratio Prot c0.19 c0.08 0.09 c0.11
v/s Ratio Perm 0.10
v/c Ratio 0.72 0.37 0.56 0.16 0.27
Uniform Delay, d1 27.2 24.5 31.8 7.0 16.0
Progression Factor 1.00 1.00 0.85 0.74 1.00
Incremental Delay, d2 5.7 0.6 2.6 0.2 0.5
Delay (s) 32.8 25.0 29.7 5.3 16.4
Level of Service C C C A B
Approach Delay (s) 28.7 12.7 16.4
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 20.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 0 421 0 0 0 0 333 56 51 646 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 0 458 0 0 0 0 362 61 55 702 0
RTOR Reduction (vph) 0 0 301 0 0 0 0 0 25 0 0 0
Lane Group Flow (vph) 0 115 157 0 0 0 0 362 36 55 702 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 11.6 11.6 47.4 47.4 5.5 57.1
Effective Green, g (s) 11.6 11.6 47.4 47.4 5.5 57.1
Actuated g/C Ratio 0.14 0.14 0.59 0.59 0.07 0.71
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 404 2097 938 122 2526
v/s Ratio Prot 0.10 c0.03 c0.20
v/s Ratio Perm 0.06 0.06 0.02
v/c Ratio 0.45 0.39 0.17 0.04 0.45 0.28
Uniform Delay, d1 31.3 31.0 7.4 6.8 35.8 4.1
Progression Factor 1.00 1.00 1.00 1.00 0.85 0.67
Incremental Delay, d2 1.2 0.6 0.2 0.1 2.5 0.3
Delay (s) 32.5 31.6 7.6 6.9 32.7 3.0
Level of Service C C A A C A
Approach Delay (s) 31.8 0.0 7.5 5.1
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 115 30 36 6 3 9 17 266 49 76 771 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.98 1.00 0.97
Flt Protected 0.95 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1720 1583 1770 1648 1770 3457 3433 3421
Flt Permitted 0.95 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1720 1583 1770 1648 1770 3457 3433 3421
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 125 33 39 7 3 10 18 289 53 83 838 239
RTOR Reduction (vph) 0 0 34 0 10 0 0 20 0 0 33 0
Lane Group Flow (vph) 79 79 5 7 3 0 18 322 0 83 1044 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 6.4 6.4 6.4 1.0 1.0 0.5 22.1 2.5 24.1
Effective Green, g (s) 6.4 6.4 6.4 1.0 1.0 0.5 22.1 2.5 24.1
Actuated g/C Ratio 0.13 0.13 0.13 0.02 0.02 0.01 0.46 0.05 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 229 211 37 34 18 1592 179 1718
v/s Ratio Prot c0.05 0.05 c0.00 0.00 0.01 0.09 c0.02 c0.31
v/s Ratio Perm 0.00
v/c Ratio 0.35 0.34 0.02 0.19 0.09 1.00 0.20 0.46 0.61
Uniform Delay, d1 18.9 18.9 18.1 23.1 23.1 23.8 7.7 22.1 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.9 0.0 2.5 1.2 212.1 0.1 1.9 0.6
Delay (s) 19.9 19.8 18.1 25.6 24.3 235.9 7.8 24.0 9.2
Level of Service B B B C C F A C A
Approach Delay (s) 19.5 24.7 19.2 10.2
Approach LOS B C B B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 48.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 37 19 15 31 63 35 273 25 98 761 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1843 1583 1833 1583 1770 3495 1770 3502
Flt Permitted 0.91 1.00 0.87 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1698 1583 1627 1583 1770 3495 1770 3502
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 40 21 16 34 68 38 297 27 107 827 63
RTOR Reduction (vph) 0 0 19 0 0 60 0 7 0 0 5 0
Lane Group Flow (vph) 0 51 2 0 50 8 38 317 0 107 885 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 4.8 4.8 5.4 5.4 1.9 19.6 5.9 23.6
Effective Green, g (s) 4.8 4.8 5.4 5.4 1.9 19.6 5.9 23.6
Actuated g/C Ratio 0.11 0.11 0.12 0.12 0.04 0.43 0.13 0.52
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 179 167 193 188 74 1506 230 1816
v/s Ratio Prot 0.02 0.09 c0.06 c0.25
v/s Ratio Perm 0.03 0.00 c0.03 0.01
v/c Ratio 0.28 0.01 0.26 0.04 0.51 0.21 0.47 0.49
Uniform Delay, d1 18.8 18.2 18.2 17.8 21.3 8.1 18.3 7.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.0 2.5 0.1 0.5 0.3
Delay (s) 19.1 18.2 18.5 17.8 23.8 8.2 18.9 7.4
Level of Service B B B B C A B A
Approach Delay (s) 18.8 18.1 9.9 8.6
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 45.5 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 0 21 2 0 0 41 356 5 6 694 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3532 1770 3489
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3532 1770 3489
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 0 23 2 0 0 45 387 5 7 754 78
RTOR Reduction (vph) 0 22 0 0 0 0 0 1 0 0 6 0
Lane Group Flow (vph) 24 1 0 0 2 0 45 391 0 7 826 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.9 1.9 0.8 1.5 21.2 0.5 20.2
Effective Green, g (s) 1.9 1.9 0.8 1.5 21.2 0.5 20.2
Actuated g/C Ratio 0.04 0.04 0.02 0.03 0.48 0.01 0.46
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 77 69 32 117 1706 20 1605
v/s Ratio Prot c0.01 0.00 c0.00 c0.01 0.11 0.00 c0.24
v/s Ratio Perm
v/c Ratio 0.31 0.01 0.06 0.38 0.23 0.35 0.51
Uniform Delay, d1 20.4 20.1 21.2 20.7 6.6 21.5 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.0 0.3 0.8 0.2 3.8 0.7
Delay (s) 21.2 20.1 21.5 21.5 6.8 25.4 9.1
Level of Service C C C C A C A
Approach Delay (s) 20.7 21.5 8.3 9.2
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 43.9 Sum of lost time (s) 19.5
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
18: Farnham St & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 11 14 23 13 7 131 410 82 34 601 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.99
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1801 1583 1805 1583 3433 3451 1770 3486
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1863 1583 3433 3451 1770 3486
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 12 15 25 14 8 142 446 89 37 653 72
RTOR Reduction (vph) 0 0 14 0 0 8 0 14 0 0 8 0
Lane Group Flow (vph) 0 38 1 0 39 0 142 521 0 37 717 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 2.1 2.1 2.1 2.1 4.1 24.1 1.7 21.7
Effective Green, g (s) 2.1 2.1 2.1 2.1 4.1 24.1 1.7 21.7
Actuated g/C Ratio 0.05 0.05 0.05 0.05 0.10 0.57 0.04 0.51
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 92 78 92 78 331 1957 71 1780
v/s Ratio Prot c0.04 0.15 0.02 c0.21
v/s Ratio Perm 0.02 0.00 c0.02 0.00
v/c Ratio 0.41 0.01 0.42 0.01 0.43 0.27 0.52 0.40
Uniform Delay, d1 19.6 19.2 19.6 19.2 18.1 4.7 20.0 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 1.1 0.0 0.3 0.2 3.2 0.4
Delay (s) 20.7 19.2 20.8 19.2 18.4 4.9 23.2 6.8
Level of Service C B C B B A C A
Approach Delay (s) 20.3 20.5 7.7 7.6
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 42.5 Sum of lost time (s) 14.6
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 17 359 47 0 1105
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 18 390 51 0 1201
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.89
vC, conflicting volume 991 195 441
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 754 195 441
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 98 100
cM capacity (veh/h) 309 813 1115

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 18 195 195 51 601 601
Volume Left 0 0 0 0 0 0
Volume Right 18 0 0 51 0 0
cSH 813 1700 1700 1700 1700 1700
Volume to Capacity 0.02 0.11 0.11 0.03 0.35 0.35
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 9.5 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.5 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
20: Lightwave Avenue & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 59 66 81 40 40 112 175 258 81 292 558 262
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1656 3433 3412 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1656 3433 3412 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 72 88 43 43 122 190 280 88 317 607 285
RTOR Reduction (vph) 0 0 58 0 107 0 0 27 0 0 0 155
Lane Group Flow (vph) 64 72 30 43 58 0 190 341 0 317 607 130
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 8.6 12.4 21.5 3.6 8.0 9.1 12.7 16.9 20.5 29.1
Effective Green, g (s) 8.6 12.4 21.5 3.6 8.0 9.1 12.7 16.9 20.5 29.1
Actuated g/C Ratio 0.14 0.19 0.34 0.06 0.13 0.14 0.20 0.27 0.32 0.46
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 363 534 100 208 490 680 470 1139 723
v/s Ratio Prot 0.02 c0.04 0.01 c0.02 c0.04 0.06 0.10 c0.18 c0.17 0.02
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.14 0.20 0.06 0.43 0.28 0.39 0.50 0.67 0.53 0.18
Uniform Delay, d1 24.3 21.5 14.2 29.1 25.2 24.8 22.7 20.9 17.7 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.0 3.0 0.7 0.5 0.6 3.8 0.5 0.1
Delay (s) 24.4 21.8 14.3 32.0 26.0 25.3 23.3 24.7 18.2 10.4
Level of Service C C B C C C C C B B
Approach Delay (s) 19.6 27.2 24.0 18.0
Approach LOS B C C B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 3 79 9 0 5 261 572 40 12 463 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3505 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3505 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 3 86 10 0 5 284 622 43 13 503 113
RTOR Reduction (vph) 0 0 58 0 0 5 0 3 0 0 0 79
Lane Group Flow (vph) 30 3 28 0 10 0 284 662 0 13 503 34
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 1.9 1.9 16.9 0.8 0.8 15.0 29.1 0.5 14.6 14.6
Effective Green, g (s) 1.9 1.9 16.9 0.8 0.8 15.0 29.1 0.5 14.6 14.6
Actuated g/C Ratio 0.04 0.04 0.32 0.02 0.02 0.29 0.56 0.01 0.28 0.28
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 68 511 27 24 983 1946 17 986 441
v/s Ratio Prot c0.01 0.00 0.02 c0.01 0.08 c0.19 0.01 c0.14
v/s Ratio Perm 0.00 0.00 0.02
v/c Ratio 0.24 0.04 0.05 0.37 0.00 0.29 0.34 0.76 0.51 0.08
Uniform Delay, d1 24.5 24.4 12.2 25.6 25.4 14.6 6.4 25.9 15.9 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.0 8.4 0.1 0.2 0.1 106.9 0.4 0.1
Delay (s) 25.6 24.6 12.3 33.9 25.5 14.7 6.5 132.8 16.3 14.0
Level of Service C C B C C B A F B B
Approach Delay (s) 15.9 31.1 9.0 18.3
Approach LOS B C A B

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 52.4 Sum of lost time (s) 15.7
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 179 245 392 584 838 520 95 277 66 96 271 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4616 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4616 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 195 266 426 635 911 565 103 301 72 104 295 104
RTOR Reduction (vph) 0 226 0 0 0 341 0 0 57 0 0 85
Lane Group Flow (vph) 195 466 0 635 911 224 103 301 15 104 295 19
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 16.4 15.9 22.9 22.6 26.7 5.7 16.2 16.2 4.1 14.7 14.7
Effective Green, g (s) 16.4 15.9 22.9 22.6 26.7 5.7 16.2 16.2 4.1 14.7 14.7
Actuated g/C Ratio 0.21 0.20 0.29 0.28 0.34 0.07 0.20 0.20 0.05 0.18 0.18
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 922 509 1444 935 246 720 322 177 654 292
v/s Ratio Prot c0.11 0.10 c0.36 0.18 0.01 0.03 c0.09 0.03 c0.08
v/s Ratio Perm 0.07 0.01 0.01
v/c Ratio 0.53 0.50 1.25 0.63 0.24 0.42 0.42 0.05 0.59 0.45 0.07
Uniform Delay, d1 28.2 28.3 28.3 24.9 19.1 35.4 27.6 25.5 36.9 28.9 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.4 127.0 0.9 0.1 1.2 0.4 0.1 4.9 0.5 0.1
Delay (s) 29.7 28.8 155.4 25.8 19.2 36.5 28.0 25.5 41.8 29.4 26.9
Level of Service C C F C B D C C D C C
Approach Delay (s) 29.0 63.0 29.5 31.4
Approach LOS C E C C

Intersection Summary
HCM Average Control Delay 47.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 79.6 Sum of lost time (s) 14.1
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 254 31 348 1918 461 4 13 35 90 6 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.95 1.00
Satd. Flow (prot) 1770 5002 1770 6222 1842 1583 1770 1651
Flt Permitted 0.95 1.00 0.95 1.00 0.94 1.00 0.75 1.00
Satd. Flow (perm) 1770 5002 1770 6222 1755 1583 1389 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 276 34 378 2085 501 4 14 38 98 7 22
RTOR Reduction (vph) 0 14 0 0 25 0 0 0 34 0 20 0
Lane Group Flow (vph) 114 296 0 378 2561 0 0 18 4 98 9 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 9.8 10.5 51.9 53.6 9.8 9.8 9.8 9.8
Effective Green, g (s) 9.8 10.5 51.9 53.6 9.8 9.8 9.8 9.8
Actuated g/C Ratio 0.11 0.12 0.59 0.60 0.11 0.11 0.11 0.11
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 593 1037 3764 194 175 154 183
v/s Ratio Prot c0.06 0.06 0.21 c0.41 0.01
v/s Ratio Perm 0.01 0.00 c0.07
v/c Ratio 0.58 0.50 0.36 0.68 0.09 0.02 0.64 0.05
Uniform Delay, d1 37.5 36.6 9.7 11.7 35.4 35.1 37.7 35.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.7 0.2 0.5 0.2 0.1 8.3 0.1
Delay (s) 41.8 37.2 9.9 12.3 35.6 35.2 46.0 35.4
Level of Service D D A B D D D D
Approach Delay (s) 38.5 12.0 35.3 43.6
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 88.6 Sum of lost time (s) 15.4
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 88 227 92 29 11 33
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 96 247 100 32 12 36
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 132 554 116
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 132 554 116
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 97 96
cM capacity (veh/h) 1454 461 937

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 96 247 132 48
Volume Left 96 0 0 12
Volume Right 0 0 32 36
cSH 1454 1700 1700 745
Volume to Capacity 0.07 0.15 0.08 0.06
Queue Length 95th (ft) 5 0 0 5
Control Delay (s) 7.7 0.0 0.0 10.2
Lane LOS A B
Approach Delay (s) 2.1 0.0 10.2
Approach LOS B

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 24.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 25

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 18 220 114 18 7 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 239 124 20 8 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 143 412 134
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 143 412 134
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 99 99
cM capacity (veh/h) 1439 588 915

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 20 239 143 15
Volume Left 20 0 0 8
Volume Right 0 0 20 8
cSH 1439 1700 1700 716
Volume to Capacity 0.01 0.14 0.08 0.02
Queue Length 95th (ft) 1 0 0 2
Control Delay (s) 7.5 0.0 0.0 10.1
Lane LOS A B
Approach Delay (s) 0.6 0.0 10.1
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1537 58 152 1041 95 40 9 496 218 15 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5022 1770 1514 1504 3433 3137
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5022 1770 1514 1504 3433 3137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1671 63 165 1132 103 43 10 539 237 16 50
RTOR Reduction (vph) 0 0 17 0 5 0 0 246 4 0 45 0
Lane Group Flow (vph) 54 1671 46 165 1230 0 43 28 271 237 21 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.5 75.7 88.1 20.5 88.1 6.4 9.4 29.9 10.2 13.5
Effective Green, g (s) 7.5 75.7 88.1 20.5 88.1 6.4 9.4 29.9 10.2 13.5
Actuated g/C Ratio 0.06 0.56 0.65 0.15 0.65 0.05 0.07 0.22 0.08 0.10
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 98 2851 1033 521 3277 84 105 333 259 314
v/s Ratio Prot 0.03 c0.33 0.05 0.24 0.02 0.02 c0.12 c0.07 c0.01
v/s Ratio Perm 0.03 0.06
v/c Ratio 0.55 0.59 0.04 0.32 0.38 0.51 0.27 0.81 0.92 0.07
Uniform Delay, d1 62.1 19.4 8.4 51.0 10.8 62.8 59.5 49.9 62.0 55.0
Progression Factor 1.00 1.00 1.00 0.87 0.71 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.9 0.0 0.1 0.1 2.2 0.5 13.4 33.5 0.0
Delay (s) 65.9 20.3 8.4 44.5 7.7 65.0 60.1 63.3 95.4 55.1
Level of Service E C A D A E E E F E
Approach Delay (s) 21.2 12.0 61.9 86.6
Approach LOS C B E F

Intersection Summary
HCM Average Control Delay 28.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 23.3
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
2: Clairemont Mesa Boulevard & SR 163 SB off-Ramp 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1431 820 0 801 767 0 0 258 0 0 52
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1555 891 0 871 834 0 0 280 0 0 57
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79
vC, conflicting volume 1704 2447 2047 3260 778 1929 3317 435
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1704 2297 1790 3330 177 1639 3403 435
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 57 100 100 90
cM capacity (veh/h) 369 170 36 6 658 30 6 569

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 778 778 891 435 435 834 280 28 28
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 891 0 0 834 280 28 28
cSH 1700 1700 1700 1700 1700 1700 658 569 569
Volume to Capacity 0.46 0.46 0.52 0.26 0.26 0.49 0.43 0.05 0.05
Queue Length 95th (ft) 0 0 0 0 0 0 53 4 4
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 14.5 11.7 11.7
Lane LOS B B B
Approach Delay (s) 0.0 0.0 14.5 11.7
Approach LOS B B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 884 805 0 1353 551 215 0 293 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 961 875 0 1471 599 234 0 318 0 0 0
RTOR Reduction (vph) 0 0 170 0 0 117 0 0 281 0 0 0
Lane Group Flow (vph) 0 961 705 0 1471 482 117 117 37 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 108.7 108.7 108.7 108.7 15.5 15.5 15.5
Effective Green, g (s) 108.7 108.7 108.7 108.7 15.5 15.5 15.5
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.11 0.11 0.11
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 4094 1275 4094 1275 193 193 320
v/s Ratio Prot 0.19 0.29 c0.07 0.07 0.01
v/s Ratio Perm c0.44 0.30
v/c Ratio 0.23 0.55 0.36 0.38 0.61 0.61 0.11
Uniform Delay, d1 3.2 4.6 3.6 3.7 56.8 56.8 53.6
Progression Factor 0.73 4.20 0.32 2.35 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.5 0.2 0.8 5.3 5.3 0.2
Delay (s) 2.4 20.9 1.4 9.4 62.1 62.1 53.8
Level of Service A C A A E E D
Approach Delay (s) 11.2 3.7 57.3 0.0
Approach LOS B A E A

Intersection Summary
HCM Average Control Delay 13.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
4: Clairemont Mesa Boulevard & Kearny Villa Road 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 789 214 91 1550 6 103 62 103 33 71 251
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 188 858 233 99 1685 7 112 67 112 36 77 273
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 43 0 0 102
Lane Group Flow (vph) 188 858 233 99 1685 5 112 67 69 36 77 171
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 11.8 83.6 135.0 12.8 84.5 12.3 10.0 12.3 83.6 7.1 9.6 84.5
Effective Green, g (s) 11.8 83.6 135.0 12.8 84.5 12.3 10.0 12.3 83.6 7.1 9.6 84.5
Actuated g/C Ratio 0.09 0.62 1.00 0.09 0.63 0.09 0.07 0.09 0.62 0.05 0.07 0.63
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 300 3149 1583 168 3183 144 254 170 980 93 132 991
v/s Ratio Prot c0.05 0.17 0.06 c0.33 c0.03 0.04 0.02 c0.04
v/s Ratio Perm c0.15 0.00 0.04 0.11
v/c Ratio 0.63 0.27 0.15 0.59 0.53 0.04 0.44 0.39 0.07 0.39 0.58 0.17
Uniform Delay, d1 59.5 11.8 0.0 58.6 14.1 55.9 59.8 57.8 10.2 61.8 60.8 10.6
Progression Factor 0.90 0.62 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.2 0.2 5.2 0.6 0.1 1.2 1.5 0.1 2.7 6.4 0.4
Delay (s) 57.5 7.6 0.2 63.8 14.8 56.0 61.0 59.3 10.4 64.5 67.2 11.0
Level of Service E A A E B E E E B E E B
Approach Delay (s) 13.6 17.6 41.2 27.2
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 19.1
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
5: Clairemont Mesa Boulevard & Complex Street 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 97 725 28 41 901 28 88 3 28 58 3 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 5057 1770 5063 1777 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.67 1.00 0.55 1.00
Satd. Flow (perm) 1770 5057 1770 5063 1253 1583 1032 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 788 30 45 979 30 96 3 30 63 3 78
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 26 0 0 69
Lane Group Flow (vph) 105 816 0 45 1007 0 0 99 4 0 66 9
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 12.9 92.4 7.5 87.0 15.1 15.1 15.1 15.1
Effective Green, g (s) 12.9 92.4 7.5 87.0 15.1 15.1 15.1 15.1
Actuated g/C Ratio 0.10 0.73 0.06 0.69 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 180 3679 105 3468 149 188 123 188
v/s Ratio Prot c0.06 0.16 0.03 c0.20
v/s Ratio Perm c0.08 0.00 0.06 0.01
v/c Ratio 0.58 0.22 0.43 0.29 0.66 0.02 0.54 0.05
Uniform Delay, d1 54.5 5.6 57.7 7.9 53.5 49.4 52.7 49.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.1 2.8 0.2 10.6 0.0 4.4 0.1
Delay (s) 59.2 5.8 60.5 8.1 64.2 49.4 57.1 49.7
Level of Service E A E A E D E D
Approach Delay (s) 11.8 10.3 60.7 53.1
Approach LOS B B E D

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 127.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
6: Clairemont Mesa Boulevard & Overland Avenue 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 58 815 46 151 763 23 165 28 101 53 20 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.88 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5045 3433 5085 1583 1770 3122 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5045 3433 5085 1583 1770 3122 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 63 886 50 164 829 25 179 30 110 58 22 134
RTOR Reduction (vph) 0 4 0 0 0 12 0 70 0 0 0 96
Lane Group Flow (vph) 63 932 0 164 829 13 179 70 0 58 22 38
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 5.3 46.7 11.7 53.0 53.0 19.8 49.7 8.2 38.1 38.1
Effective Green, g (s) 5.3 46.7 11.7 53.0 53.0 19.8 49.7 8.2 38.1 38.1
Actuated g/C Ratio 0.04 0.35 0.09 0.39 0.39 0.15 0.37 0.06 0.28 0.28
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 1745 298 1996 621 260 1149 108 526 447
v/s Ratio Prot 0.02 c0.18 c0.05 0.16 c0.10 0.02 c0.03 0.01
v/s Ratio Perm 0.01 c0.02
v/c Ratio 0.47 0.53 0.55 0.42 0.02 0.69 0.06 0.54 0.04 0.08
Uniform Delay, d1 63.5 35.4 59.1 29.8 25.1 54.7 27.6 61.6 35.2 35.6
Progression Factor 1.00 1.00 0.94 0.47 0.29 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 1.2 2.0 0.6 0.1 7.4 0.0 5.1 0.1 0.4
Delay (s) 66.0 36.6 57.4 14.5 7.2 62.1 27.6 66.6 35.3 36.0
Level of Service E D E B A E C E D D
Approach Delay (s) 38.5 21.2 46.9 44.2
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 33.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
7: Clairemont Mesa Boulevard & Ruffin Road 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 261 792 138 233 440 80 292 544 205 405 399 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4972 3433 4968 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4972 3433 4968 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 284 861 150 253 478 87 317 591 223 440 434 170
RTOR Reduction (vph) 0 18 0 0 19 0 0 0 155 0 0 104
Lane Group Flow (vph) 284 993 0 253 546 0 317 591 68 440 434 66
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 15.7 37.8 16.6 38.8 17.1 41.4 41.4 19.6 44.1 44.1
Effective Green, g (s) 15.7 37.8 16.6 38.8 17.1 41.4 41.4 19.6 44.1 44.1
Actuated g/C Ratio 0.12 0.28 0.12 0.29 0.13 0.31 0.31 0.15 0.33 0.33
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 1392 422 1428 435 1085 485 498 1156 517
v/s Ratio Prot 0.08 c0.20 c0.07 0.11 c0.09 c0.17 c0.13 0.12
v/s Ratio Perm 0.04 0.04
v/c Ratio 0.71 0.71 0.60 0.38 0.73 0.54 0.14 0.88 0.38 0.13
Uniform Delay, d1 57.5 43.7 56.1 38.5 56.7 39.0 33.9 56.6 34.9 31.9
Progression Factor 0.61 0.59 0.92 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 3.0 2.3 0.8 6.0 2.0 0.6 16.8 0.9 0.5
Delay (s) 40.9 28.9 53.7 34.3 62.7 40.9 34.5 73.4 35.8 32.4
Level of Service D C D C E D C E D C
Approach Delay (s) 31.5 40.3 45.8 51.1
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 41.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1452 34 168 675 78 391
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1578 37 183 734 85 425
RTOR Reduction (vph) 0 7 0 0 0 26
Lane Group Flow (vph) 1578 30 183 734 85 399
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 96.0 107.8 13.2 113.7 11.8 25.0
Effective Green, g (s) 96.0 107.8 13.2 113.7 11.8 25.0
Actuated g/C Ratio 0.71 0.80 0.10 0.84 0.09 0.19
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3616 1264 336 4283 155 607
v/s Ratio Prot c0.31 0.00 0.05 0.14 0.05 c0.06
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.44 0.02 0.54 0.17 0.55 0.66
Uniform Delay, d1 8.2 2.8 58.0 2.0 59.0 51.0
Progression Factor 0.20 0.00 1.06 0.84 1.00 1.00
Incremental Delay, d2 0.3 0.0 1.8 0.1 3.9 2.6
Delay (s) 1.9 0.0 63.5 1.7 63.0 53.6
Level of Service A A E A E D
Approach Delay (s) 1.9 14.1 55.2
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1454 83 194 699 116 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1580 90 211 760 126 460
RTOR Reduction (vph) 0 0 8 0 0 0 10
Lane Group Flow (vph) 0 1580 82 211 760 126 450
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 84.0 84.0 20.6 109.6 15.0 35.6
Effective Green, g (s) 84.0 84.0 20.6 109.6 15.0 35.6
Actuated g/C Ratio 0.62 0.62 0.15 0.81 0.11 0.26
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2202 985 270 4128 197 469
v/s Ratio Prot c0.45 0.12 0.15 0.07 c0.15
v/s Ratio Perm 0.05 0.14
v/c Ratio 0.72 0.08 0.78 0.18 0.64 0.96
Uniform Delay, d1 17.4 10.2 55.0 2.8 57.4 49.0
Progression Factor 0.29 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.1 13.7 0.1 6.7 31.5
Delay (s) 6.9 2.6 68.7 2.9 64.1 80.5
Level of Service A A E A E F
Approach Delay (s) 6.6 17.2 77.0
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.1
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1231 646 207 658 0 0 0 0 777 7 235
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1606 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1606 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1338 702 225 715 0 0 0 0 845 8 255
RTOR Reduction (vph) 0 0 386 0 0 0 0 0 0 0 3 107
Lane Group Flow (vph) 0 1338 316 225 715 0 0 0 0 439 437 122
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 36.0 36.0 7.2 47.2 24.8 24.8 24.8
Effective Green, g (s) 36.0 36.0 7.2 47.2 24.8 24.8 24.8
Actuated g/C Ratio 0.45 0.45 0.09 0.59 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1593 1254 309 2088 521 498 466
v/s Ratio Prot c0.38 c0.07 0.20 0.26 c0.27
v/s Ratio Perm 0.11 0.08
v/c Ratio 0.84 0.25 0.73 0.34 0.84 0.88 0.26
Uniform Delay, d1 19.5 13.6 35.4 8.4 25.8 26.2 20.7
Progression Factor 1.00 1.00 0.93 0.65 1.00 1.00 1.00
Incremental Delay, d2 4.1 0.1 7.5 0.4 11.8 16.0 0.3
Delay (s) 23.5 13.8 40.2 5.8 37.6 42.1 21.0
Level of Service C B D A D D C
Approach Delay (s) 20.2 14.1 0.0 36.0
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 558 1450 0 0 518 86 347 0 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3464 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3464 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 607 1576 0 0 563 93 377 0 193 0 0 0
RTOR Reduction (vph) 0 0 0 0 15 0 0 0 37 0 0 0
Lane Group Flow (vph) 607 1576 0 0 641 0 377 0 156 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 19.0 56.2 33.0 13.8 13.8
Effective Green, g (s) 19.0 56.2 33.0 13.8 13.8
Actuated g/C Ratio 0.24 0.70 0.41 0.17 0.17
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 815 2486 1429 592 273
v/s Ratio Prot c0.18 c0.45 0.19 c0.11
v/s Ratio Perm 0.10
v/c Ratio 0.74 0.63 0.45 0.64 0.57
Uniform Delay, d1 28.3 6.4 16.9 30.8 30.4
Progression Factor 0.83 0.48 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.7 1.0 2.3 2.9
Delay (s) 25.3 3.7 18.0 33.0 33.2
Level of Service C A B C C
Approach Delay (s) 9.7 18.0 33.1 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
12: Lightwave Avenue & Overland Avenue 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 62 71 0 6 120 174 46 122 18 204 31 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 1.00 1.00 0.91 1.00 0.98 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3225 1770 3470 1770 3295
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1770 3225 1770 3470 1770 3295
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 67 77 0 7 130 189 50 133 20 222 34 29
RTOR Reduction (vph) 0 0 0 0 153 0 0 14 0 0 20 0
Lane Group Flow (vph) 67 77 0 7 166 0 50 139 0 222 43 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 3.9 13.8 0.6 10.5 4.9 7.8 13.7 16.6
Effective Green, g (s) 3.9 13.8 0.6 10.5 4.9 7.8 13.7 16.6
Actuated g/C Ratio 0.07 0.25 0.01 0.19 0.09 0.14 0.25 0.30
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 127 896 19 621 159 497 445 1004
v/s Ratio Prot c0.04 c0.02 0.00 c0.05 0.03 c0.04 c0.13 0.01
v/s Ratio Perm
v/c Ratio 0.53 0.09 0.37 0.27 0.31 0.28 0.50 0.04
Uniform Delay, d1 24.4 15.5 26.8 18.7 23.2 20.8 17.5 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.0 4.4 0.3 0.4 0.3 0.3 0.0
Delay (s) 26.2 15.6 31.1 19.0 23.6 21.2 17.8 13.4
Level of Service C B C B C C B B
Approach Delay (s) 20.5 19.2 21.8 16.8
Approach LOS C B C B

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 54.5 Sum of lost time (s) 23.5
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
13: SR 52 WB Ramps & Kearny Villa Road 1/3/2013
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 66 468 956 726 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 72 509 1039 789 20
RTOR Reduction (vph) 0 65 0 0 2 0
Lane Group Flow (vph) 88 7 509 1039 807 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 8.1 8.1 27.6 60.6 28.8
Effective Green, g (s) 8.1 8.1 27.6 60.6 28.8
Actuated g/C Ratio 0.10 0.10 0.35 0.76 0.36
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 160 611 2681 1269
v/s Ratio Prot c0.05 c0.29 0.29 c0.23
v/s Ratio Perm 0.00
v/c Ratio 0.49 0.05 0.83 0.39 0.64
Uniform Delay, d1 34.0 32.5 24.1 3.3 21.2
Progression Factor 1.00 1.00 0.94 0.02 1.00
Incremental Delay, d2 2.1 0.1 1.0 0.0 2.4
Delay (s) 36.1 32.6 23.7 0.1 23.7
Level of Service D C C A C
Approach Delay (s) 34.5 7.9 23.7
Approach LOS C A C

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 64.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
14: EB Off-Ramp & Kearny Villa Road 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 5 183 0 0 0 0 1268 394 415 377 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1776 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1776 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 5 199 0 0 0 0 1378 428 451 410 0
RTOR Reduction (vph) 0 0 167 0 0 0 0 0 272 0 0 0
Lane Group Flow (vph) 0 175 32 0 0 0 0 1378 156 451 410 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 12.8 12.8 29.2 29.2 22.5 55.9
Effective Green, g (s) 12.8 12.8 29.2 29.2 22.5 55.9
Actuated g/C Ratio 0.16 0.16 0.36 0.36 0.28 0.70
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 446 1292 578 498 2473
v/s Ratio Prot c0.39 c0.25 0.12
v/s Ratio Perm 0.10 0.01 0.10
v/c Ratio 0.62 0.07 1.07 0.27 0.91 0.17
Uniform Delay, d1 31.3 28.6 25.4 17.9 27.7 4.1
Progression Factor 1.00 1.00 1.00 1.00 0.61 0.17
Incremental Delay, d2 3.9 0.1 44.9 1.1 17.0 0.1
Delay (s) 35.3 28.6 70.3 19.0 34.1 0.8
Level of Service D C E B C A
Approach Delay (s) 31.7 0.0 58.1 18.2
Approach LOS C A E B

Intersection Summary
HCM Average Control Delay 43.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
15: Kearny Villa Road & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 341 4 17 43 32 82 18 1239 4 14 464 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1583 1770 1662 1770 3538 3433 3460
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1583 1770 1662 1770 3538 3433 3460
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 371 4 18 47 35 89 20 1347 4 15 504 89
RTOR Reduction (vph) 0 0 15 0 83 0 0 0 0 0 17 0
Lane Group Flow (vph) 189 186 3 47 41 0 20 1351 0 15 576 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 12.6 12.6 12.6 4.4 4.4 0.6 32.1 0.6 32.1
Effective Green, g (s) 12.6 12.6 12.6 4.4 4.4 0.6 32.1 0.6 32.1
Actuated g/C Ratio 0.19 0.19 0.19 0.07 0.07 0.01 0.49 0.01 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 322 324 304 119 111 16 1729 31 1691
v/s Ratio Prot c0.11 0.11 c0.03 0.02 c0.01 c0.38 0.00 0.17
v/s Ratio Perm 0.00
v/c Ratio 0.59 0.57 0.01 0.39 0.37 1.25 0.78 0.48 0.34
Uniform Delay, d1 24.2 24.1 21.5 29.4 29.3 32.6 13.9 32.4 10.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 2.5 0.0 2.2 2.1 314.0 2.4 11.4 0.1
Delay (s) 26.9 26.6 21.5 31.5 31.4 346.6 16.3 43.8 10.4
Level of Service C C C C C F B D B
Approach Delay (s) 26.5 31.4 21.1 11.3
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 65.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
16: Chesapeake Drive & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 46 14 70 92 52 167 28 925 20 37 496 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1794 1583 1805 1583 1770 3528 1770 3516
Flt Permitted 0.68 1.00 0.77 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1259 1583 1431 1583 1770 3528 1770 3516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 15 76 100 57 182 30 1005 22 40 539 25
RTOR Reduction (vph) 0 0 61 0 0 133 0 2 0 0 3 0
Lane Group Flow (vph) 0 65 15 0 157 49 30 1025 0 40 561 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 10.5 10.5 11.1 11.1 1.8 26.7 1.4 26.3
Effective Green, g (s) 10.5 10.5 11.1 11.1 1.8 26.7 1.4 26.3
Actuated g/C Ratio 0.20 0.20 0.21 0.21 0.03 0.50 0.03 0.49
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 246 309 295 327 59 1751 46 1719
v/s Ratio Prot 0.02 c0.29 c0.02 0.16
v/s Ratio Perm 0.05 0.01 c0.11 0.03
v/c Ratio 0.26 0.05 0.53 0.15 0.51 0.59 0.87 0.33
Uniform Delay, d1 18.4 17.6 19.0 17.5 25.6 9.6 26.1 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.9 0.1 2.5 0.7 81.6 0.2
Delay (s) 18.6 17.6 20.0 17.6 28.1 10.3 107.7 8.5
Level of Service B B B B C B F A
Approach Delay (s) 18.1 18.7 10.8 15.1
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 53.8 Sum of lost time (s) 9.3
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
17: Hazard Way & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 0 36 8 0 9 13 865 2 1 717 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1690 3433 3538 1770 3533
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1690 3433 3538 1770 3533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 0 39 9 0 10 14 940 2 1 779 9
RTOR Reduction (vph) 0 35 0 0 10 0 0 0 0 0 1 0
Lane Group Flow (vph) 83 4 0 0 9 0 14 942 0 1 787 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Effective Green, g (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Actuated g/C Ratio 0.11 0.11 0.02 0.01 0.47 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 202 181 30 34 1678 17 1676
v/s Ratio Prot c0.05 0.00 c0.01 c0.00 c0.27 0.00 0.22
v/s Ratio Perm
v/c Ratio 0.41 0.02 0.31 0.41 0.56 0.06 0.47
Uniform Delay, d1 20.9 20.0 24.6 25.0 9.6 24.9 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 2.1 2.9 0.8 0.5 0.5
Delay (s) 21.4 20.0 26.7 27.9 10.4 25.4 9.6
Level of Service C C C C B C A
Approach Delay (s) 21.0 26.7 10.7 9.6
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
18: Farnham St & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 111 6 78 151 30 66 38 638 23 4 702 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1779 1583 1788 1583 3433 3521 1770 3517
Flt Permitted 0.60 1.00 0.68 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1125 1583 1259 1583 3433 3521 1770 3517
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 7 85 164 33 72 41 693 25 4 763 33
RTOR Reduction (vph) 0 0 68 0 0 57 0 3 0 0 3 0
Lane Group Flow (vph) 0 128 17 0 197 15 41 715 0 4 793 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 10.0 10.0 10.0 10.0 1.2 24.4 0.6 23.8
Effective Green, g (s) 10.0 10.0 10.0 10.0 1.2 24.4 0.6 23.8
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.02 0.49 0.01 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 227 319 254 319 83 1732 21 1688
v/s Ratio Prot c0.01 0.20 0.00 c0.23
v/s Ratio Perm 0.11 0.01 c0.16 0.01
v/c Ratio 0.56 0.05 0.78 0.05 0.49 0.41 0.19 0.47
Uniform Delay, d1 17.8 16.0 18.7 16.0 23.9 8.0 24.3 8.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.0 12.6 0.0 1.7 0.4 1.6 0.5
Delay (s) 19.7 16.0 31.4 16.0 25.6 8.5 25.9 9.2
Level of Service B B C B C A C A
Approach Delay (s) 18.3 27.2 9.4 9.3
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 49.6 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 57 984 24 0 890
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 62 1070 26 0 967
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.87 0.83 0.83
vC, conflicting volume 1553 535 1096
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 889 27 703
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 93 100
cM capacity (veh/h) 247 864 738

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 62 535 535 26 484 484
Volume Left 0 0 0 0 0 0
Volume Right 62 0 0 26 0 0
cSH 864 1700 1700 1700 1700 1700
Volume to Capacity 0.07 0.31 0.31 0.02 0.28 0.28
Queue Length 95th (ft) 6 0 0 0 0 0
Control Delay (s) 9.5 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.5 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
20: Lightwave Avenue & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 25 132 79 73 233 164 665 41 135 602 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1650 3433 3508 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1650 3433 3508 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 168 27 143 86 79 253 178 723 45 147 654 172
RTOR Reduction (vph) 0 0 113 0 123 0 0 4 0 0 0 89
Lane Group Flow (vph) 168 27 30 86 209 0 178 764 0 147 654 83
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 12.2 7.8 17.0 19.3 15.5 9.2 24.1 12.0 26.9 39.1
Effective Green, g (s) 12.2 7.8 17.0 19.3 15.5 9.2 24.1 12.0 26.9 39.1
Actuated g/C Ratio 0.15 0.10 0.21 0.24 0.19 0.11 0.30 0.15 0.33 0.48
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 515 179 331 420 315 388 1040 261 1171 761
v/s Ratio Prot c0.05 0.01 0.01 0.05 c0.13 0.05 c0.22 c0.08 c0.18 0.02
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.33 0.15 0.09 0.20 0.66 0.46 0.73 0.56 0.56 0.11
Uniform Delay, d1 30.9 33.7 25.9 24.8 30.5 33.7 25.7 32.2 22.3 11.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.4 0.1 0.2 5.2 0.9 2.7 2.8 0.6 0.1
Delay (s) 31.2 34.1 26.0 25.1 35.7 34.6 28.4 35.0 22.9 11.6
Level of Service C C C C D C C C C B
Approach Delay (s) 29.3 33.5 29.6 22.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 81.3 Sum of lost time (s) 23.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 0 285 16 4 16 103 622 4 15 767 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Flt Permitted 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 0 310 17 4 17 112 676 4 16 834 30
RTOR Reduction (vph) 0 0 220 0 0 16 0 0 0 0 0 13
Lane Group Flow (vph) 87 0 90 0 21 1 112 680 0 16 834 17
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 5.5 18.4 3.4 3.4 12.9 33.9 0.6 21.6 21.6
Effective Green, g (s) 5.5 18.4 3.4 3.4 12.9 33.9 0.6 21.6 21.6
Actuated g/C Ratio 0.09 0.29 0.05 0.05 0.20 0.53 0.01 0.34 0.34
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 297 459 96 85 697 1888 17 1204 538
v/s Ratio Prot c0.03 0.04 c0.01 0.03 c0.19 0.01 c0.24
v/s Ratio Perm 0.02 0.00 0.01
v/c Ratio 0.29 0.20 0.22 0.01 0.16 0.36 0.94 0.69 0.03
Uniform Delay, d1 27.2 17.0 28.8 28.5 20.8 8.5 31.4 18.1 14.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 1.2 0.1 0.1 0.1 188.5 1.7 0.0
Delay (s) 27.7 17.2 29.9 28.5 20.9 8.7 220.0 19.8 14.0
Level of Service C B C C C A F B B
Approach Delay (s) 19.5 29.3 10.4 23.3
Approach LOS B C B C

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 15.7
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 145 867 141 109 479 227 417 437 351 489 434 213
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 942 153 118 521 247 453 475 382 532 472 232
RTOR Reduction (vph) 0 18 0 0 0 133 0 0 155 0 0 182
Lane Group Flow (vph) 158 1077 0 118 521 114 453 475 227 532 472 50
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 9.8 29.2 10.6 30.2 46.1 18.4 24.0 24.0 15.9 21.6 21.6
Effective Green, g (s) 9.8 29.2 10.6 30.2 46.1 18.4 24.0 24.0 15.9 21.6 21.6
Actuated g/C Ratio 0.10 0.29 0.11 0.30 0.46 0.18 0.24 0.24 0.16 0.22 0.22
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 173 1451 187 1533 1282 630 848 379 545 763 341
v/s Ratio Prot c0.09 c0.22 c0.07 0.10 0.01 0.13 0.13 c0.15 0.13
v/s Ratio Perm 0.03 c0.14 0.03
v/c Ratio 0.91 0.74 0.63 0.34 0.09 0.72 0.56 0.60 0.98 0.62 0.15
Uniform Delay, d1 44.8 32.1 42.9 27.2 15.2 38.5 33.5 33.8 42.0 35.6 31.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.1 2.1 6.8 0.1 0.0 3.9 0.9 2.5 32.2 1.5 0.2
Delay (s) 88.8 34.2 49.7 27.4 15.3 42.4 34.3 36.4 74.1 37.1 32.0
Level of Service F C D C B D C D E D C
Approach Delay (s) 41.1 27.0 37.7 52.1
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 40.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 100.2 Sum of lost time (s) 13.2
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 1738 21 47 691 74 24 7 484 448 13 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5076 1770 6315 1794 1583 1770 1615
Flt Permitted 0.95 1.00 0.95 1.00 0.81 1.00 0.73 1.00
Satd. Flow (perm) 1770 5076 1770 6315 1500 1583 1369 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 1889 23 51 751 80 26 8 526 487 14 109
RTOR Reduction (vph) 0 1 0 0 15 0 0 0 73 0 67 0
Lane Group Flow (vph) 48 1911 0 51 816 0 0 34 453 487 56 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 6.4 49.1 4.2 47.9 44.4 44.4 44.4 44.4
Effective Green, g (s) 6.4 49.1 4.2 47.9 44.4 44.4 44.4 44.4
Actuated g/C Ratio 0.06 0.43 0.04 0.42 0.39 0.39 0.39 0.39
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 2184 65 2651 584 616 533 628
v/s Ratio Prot 0.03 c0.38 c0.03 0.13 0.03
v/s Ratio Perm 0.02 0.29 c0.36
v/c Ratio 0.48 0.87 0.78 0.31 0.06 0.74 0.91 0.09
Uniform Delay, d1 52.3 29.7 54.5 22.1 21.8 29.8 33.0 22.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 4.2 44.9 0.1 0.0 4.6 20.2 0.1
Delay (s) 56.0 33.9 99.4 22.1 21.8 34.4 53.2 22.1
Level of Service E C F C C C D C
Approach Delay (s) 34.5 26.6 33.6 46.9
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 34.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 114.1 Sum of lost time (s) 9.3
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 46 116 210 15 36 107
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 126 228 16 39 116
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 245 462 236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 245 462 236
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 93 86
cM capacity (veh/h) 1322 536 803

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 50 126 245 155
Volume Left 50 0 0 39
Volume Right 0 0 16 116
cSH 1322 1700 1700 1073
Volume to Capacity 0.04 0.07 0.14 0.14
Queue Length 95th (ft) 3 0 0 13
Control Delay (s) 7.8 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 2.2 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 28.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 9 143 204 9 21 21
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 155 222 10 23 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 232 402 227
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 232 402 227
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 96 97
cM capacity (veh/h) 1336 600 813

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 10 155 232 46
Volume Left 10 0 0 23
Volume Right 0 0 10 23
cSH 1336 1700 1700 690
Volume to Capacity 0.01 0.09 0.14 0.07
Queue Length 95th (ft) 1 0 0 5
Control Delay (s) 7.7 0.0 0.0 10.6
Lane LOS A B
Approach Delay (s) 0.5 0.0 10.6
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 21.3% ICU Level of Service A
Analysis Period (min) 15
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SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 1 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 1261 Service Level: Near Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 0 0 0 0 0 0 0
0 170

0 0 204
0 0

0 439
0 205

0 82
2

82
2

34
3 0 0

Maximum 0 Maximum 439Maximum 0 Maximum 0 Maximum 822 Maximum 0 Maximum 0 Maximum 0

Phase 1 Total 0 Phase 2 Total 822 Phase 3 Total 0 Phase 4 Total 439

PM Peak Hour Analysis Total Crictical    
Lane Volume 1020 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 0 0 0 0 0
0 551

0 0 451
0 0

295
0
0

805

0 21
5

21
5

14
7 0 0

Maximum 0 Maximum 0 Maximum 215 Maximum 0 Maximum 0 Maximum 0 Maximum 0 Maximum 805

0 Phase 4 Total 805Phase 1 Total 0 Phase 2 Total 215 Phase 3 Total

N



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1 1

R
2 T

L 2 L
T 2
R 1

No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

3-12-2093 Clairemont Mesa Blvd. E/W

SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 1813 Service Level: Over Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 64
4

99 99 0 64
5 0 0

231 0
0 231 271

0 0
0 162
0 293

0 0 0 0 0 0

Maximum 0 Maximum 293Maximum 0 Maximum 644 Maximum 0 Maximum 645 Maximum 0 Maximum 231

Phase 1 Total 644 Phase 2 Total 645 Phase 3 Total 231 Phase 4 Total 293

PM Peak Hour Analysis Total Crictical    
Lane Volume 1763 Service Level: Over Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 22
9

77
7

77
7 0 23
6 0

104 0
0 104 225

0 0
616

0
0

646

0 0 0 0 0 0

Maximum 0 Maximum 777 Maximum 0 Maximum 236 Maximum 0 Maximum 104 Maximum 0 Maximum 646

104 Phase 4 Total 646Phase 1 Total 777 Phase 2 Total 236 Phase 3 Total

N



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

R
1 T

L 2 L
T 2
R

No. of Lane Use 2 1
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

3-12-2093 Clairemont Mesa Blvd. E/W

SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 1289 Service Level: Near Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 0 0 0 0 0 0 0
0 0

0 0 759
0 78

78 55
0 0

0 45
2 0 16
8 0 0

Maximum 78 Maximum 759Maximum 0 Maximum 0 Maximum 452 Maximum 0 Maximum 0 Maximum 0

Phase 1 Total 0 Phase 2 Total 452 Phase 3 Total 0 Phase 4 Total 837

PM Peak Hour Analysis Total Crictical    
Lane Volume 1061 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 0 0 0 0 0
0 0

0 0 604
0 279

446
0
279

0

0 17
4 0 17
4 0 4

Maximum 0 Maximum 0 Maximum 174 Maximum 4 Maximum 0 Maximum 0 Maximum 279 Maximum 604

0 Phase 4 Total 883Phase 1 Total 0 Phase 2 Total 178 Phase 3 Total

N



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1

R
T

L 1 L
T
R 1

No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

3-12-2093 Kearny Villa Rd. E/W

SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 839 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 0 0 0 0 35
8 0 0

0 0
0 0 0

0 303
0 0
303 45

0 13
3

13
3 0 20 0

Maximum 303 Maximum 45Maximum 0 Maximum 0 Maximum 133 Maximum 358 Maximum 0 Maximum 0

Phase 1 Total 0 Phase 2 Total 491 Phase 3 Total 0 Phase 4 Total 348

PM Peak Hour Analysis Total Crictical    
Lane Volume 1293 Service Level: Near Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 0 0 0 74
4 0

0 0
0 0 0

0 81
0

66
0

0

0 46
8

46
8 0 10 0

Maximum 0 Maximum 0 Maximum 468 Maximum 744 Maximum 0 Maximum 0 Maximum 81 Maximum 0

0 Phase 4 Total 81Phase 1 Total 0 Phase 2 Total 1212 Phase 3 Total

N



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

2 1 s

R
T

L 1 L
T
R 2

No. of Lane Use 2.0 1
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

3-08-1869 Kearny Villa Rd. E/W

SIGNALIZED INTERSECTION LANE VOLUME CAPACITY ANALYSIS
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Service
1.00 Levels
0.50
0.33 1,200 1,500
0.25

AM Peak Hour Analysis Total Crictical    
Lane Volume 701 Service Level: Under Capacity

Phase 1 Phase 2 Phase 3 Phase 4

0 0 51 51 0 27
2 0 0

0 0
0 0 0

0 106
0 0
106 105

0 0 16
7

56 0 0

Maximum 106 Maximum 105Maximum 0 Maximum 51 Maximum 167 Maximum 272 Maximum 0 Maximum 0

Phase 1 Total 51 Phase 2 Total 439 Phase 3 Total 0 Phase 4 Total 211

PM Peak Hour Analysis Total Crictical    
Lane Volume 1205 Service Level: Near Capacity

Phase 1 Phase 2 Phase 3 Phase 4

00 0 18
9

41
5 0 0 0

0 0
0 0 0

0 156
0

92
0

0

0 0 63
4

39
4 0 0

Maximum 0 Maximum 415 Maximum 634 Maximum 0 Maximum 0 Maximum 0 Maximum 156 Maximum 0

0 Phase 4 Total 156Phase 1 Total 415 Phase 2 Total 634 Phase 3 Total

N



Peak
Hour ILV/Hour Capacity

AM 602 Under Capacity

PM 846 Under Capacity

AM 1,261 Near Capacity

PM 1,020 Under Capacity

AM 1,813 Over Capacity

PM 1,763 Over Capacity

AM 1,289 Near Capacity

PM 1,061 Under Capacity

AM 839 Under Capacity

PM 1,293 Near Capacity

AM 701 Under Capacity

PM 1,205 Near Capacity

Table X
Existing + Project PH I ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps
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HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 607 23 268 1553 196 22 10 127 104 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5000 1770 1543 1504 3433 3166
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5000 1770 1543 1504 3433 3166
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 660 25 291 1688 213 24 11 138 113 14 33
RTOR Reduction (vph) 0 0 9 0 9 0 0 61 60 0 29 0
Lane Group Flow (vph) 35 660 16 291 1892 0 24 15 13 113 18 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 4.7 63.0 71.3 13.6 71.3 2.8 6.2 19.8 8.0 11.7
Effective Green, g (s) 4.7 63.0 71.3 13.6 71.3 2.8 6.2 19.8 8.0 11.7
Actuated g/C Ratio 0.04 0.57 0.65 0.12 0.65 0.03 0.06 0.18 0.07 0.11
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 76 2912 1026 424 3241 45 87 271 250 337
v/s Ratio Prot 0.02 0.13 c0.08 c0.38 0.01 c0.01 0.01 c0.03 0.01
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.46 0.23 0.02 0.69 0.58 0.53 0.17 0.05 0.45 0.05
Uniform Delay, d1 51.4 11.5 6.9 46.2 10.9 53.0 49.4 37.3 48.9 44.2
Progression Factor 1.00 1.00 1.00 1.15 0.68 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.2 0.0 3.6 0.3 6.0 0.3 0.0 0.5 0.0
Delay (s) 53.0 11.7 6.9 56.6 7.8 58.9 49.8 37.3 49.4 44.2
Level of Service D B A E A E D D D D
Approach Delay (s) 13.6 14.3 45.8 47.9
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 608 230 0 1034 408 0 0 920 0 0 180
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 661 250 0 1124 443 0 0 1000 0 0 196
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.96 0.94 0.96 0.96 0.94 0.96 0.96 0.96
vC, conflicting volume 1567 911 1418 2228 330 2454 2035 562
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1515 774 1181 2028 155 2264 1825 473
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 62
cM capacity (veh/h) 422 786 87 54 809 0 73 518

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 330 330 250 562 562 443 1000 98 98
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 250 0 0 443 1000 98 98
cSH 1700 1700 1700 1700 1700 1700 809 518 518
Volume to Capacity 0.19 0.19 0.15 0.33 0.33 0.26 1.24 0.19 0.19
Queue Length 95th (ft) 0 0 0 0 0 0 866 17 17
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 135.1 13.6 13.6
Lane LOS F B B
Approach Delay (s) 0.0 0.0 135.1 13.6
Approach LOS F B

Intersection Summary
Average Delay 37.5
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1323 205 0 620 172 822 0 711 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1438 223 0 674 187 893 0 773 0 0 0
RTOR Reduction (vph) 0 0 112 0 0 94 0 0 13 0 0 0
Lane Group Flow (vph) 0 1438 112 0 674 94 446 447 760 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 55.0 55.0 55.0 55.0 44.2 44.2 44.2
Effective Green, g (s) 55.0 55.0 55.0 55.0 44.2 44.2 44.2
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.40 0.40 0.40
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2543 792 2543 792 675 675 1120
v/s Ratio Prot c0.28 0.13 0.27 0.27 c0.27
v/s Ratio Perm 0.07 0.06
v/c Ratio 0.57 0.14 0.27 0.12 0.66 0.66 0.68
Uniform Delay, d1 19.2 14.8 15.9 14.6 26.8 26.8 27.1
Progression Factor 0.90 0.68 1.08 3.51 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.4 0.3 0.3 2.4 2.4 1.6
Delay (s) 18.1 10.5 17.3 51.6 29.2 29.3 28.7
Level of Service B B B D C C C
Approach Delay (s) 17.1 24.8 29.0 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 59.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
4: Clairemont Mesa Boulevard & Kearny Villa Road 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 1119 758 51 579 9 86 51 86 22 43 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.2
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 1216 824 55 629 10 93 55 93 24 47 138
RTOR Reduction (vph) 0 0 0 0 0 9 0 0 37 0 0 126
Lane Group Flow (vph) 170 1216 824 55 629 1 93 55 56 24 47 12
Turn Type Prot Free Prot custom Prot custom Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 4
Actuated Green, G (s) 14.1 66.4 110.0 7.8 60.0 11.8 7.2 11.8 66.4 4.8 9.6 9.6
Effective Green, g (s) 14.1 66.4 110.0 7.8 60.0 11.8 7.2 11.8 66.4 4.8 9.6 9.6
Actuated g/C Ratio 0.13 0.60 1.00 0.07 0.55 0.11 0.07 0.11 0.60 0.04 0.09 0.09
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.2
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 440 3069 1583 126 2774 170 225 200 956 77 163 138
v/s Ratio Prot 0.05 0.24 0.03 0.12 0.03 0.03 0.01 0.03
v/s Ratio Perm c0.52 0.00 0.04 0.01
v/c Ratio 0.39 0.40 0.52 0.44 0.23 0.01 0.41 0.28 0.06 0.31 0.29 0.09
Uniform Delay, d1 44.0 11.4 0.0 49.0 13.0 43.9 49.4 45.2 9.0 51.0 47.0 46.2
Progression Factor 0.91 1.67 1.00 1.21 0.60 1.49 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.3 1.0 2.4 0.2 0.0 1.2 0.7 0.1 2.3 1.0 0.3
Delay (s) 40.5 19.2 1.0 61.6 7.9 65.3 50.6 45.9 9.1 53.3 48.0 46.4
Level of Service D B A E A E D D A D D D
Approach Delay (s) 14.1 13.0 33.5 47.6
Approach LOS B B C D

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
5: Clairemont Mesa Boulevard & Complex Street 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 215 736 98 61 552 79 37 2 36 44 1 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4995 1770 4990 1778 1583 1776 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.70 1.00
Satd. Flow (perm) 1770 4995 1770 4990 1305 1583 1303 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 234 800 107 66 600 86 40 2 39 48 1 36
RTOR Reduction (vph) 0 9 0 0 9 0 0 0 36 0 0 33
Lane Group Flow (vph) 234 898 0 66 677 0 0 42 3 0 49 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 20.1 81.5 8.3 69.7 8.2 8.2 8.2 8.2
Effective Green, g (s) 20.1 81.5 8.3 69.7 8.2 8.2 8.2 8.2
Actuated g/C Ratio 0.18 0.74 0.08 0.63 0.07 0.07 0.07 0.07
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 3701 134 3162 97 118 97 118
v/s Ratio Prot c0.13 c0.18 0.04 0.14
v/s Ratio Perm 0.03 0.00 c0.04 0.00
v/c Ratio 0.72 0.24 0.49 0.21 0.43 0.02 0.51 0.02
Uniform Delay, d1 42.3 4.5 48.8 8.5 48.7 47.2 48.9 47.2
Progression Factor 1.60 0.10 0.64 1.44 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 0.1 2.6 0.1 3.1 0.1 4.1 0.1
Delay (s) 75.4 0.6 33.9 12.5 51.8 47.3 53.0 47.3
Level of Service E A C B D D D D
Approach Delay (s) 15.9 14.4 49.6 50.6
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
6: Clairemont Mesa Boulevard & Overland Avenue 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 132 690 69 116 571 39 101 43 38 28 16 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5016 3433 5085 1583 1770 3292 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5016 3433 5085 1583 1770 3292 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 143 750 75 126 621 42 110 47 41 30 17 49
RTOR Reduction (vph) 0 11 0 0 0 31 0 23 0 0 0 31
Lane Group Flow (vph) 143 814 0 126 621 11 110 65 0 30 17 18
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 9.0 30.1 8.7 29.7 29.7 11.7 48.5 4.0 40.8 40.8
Effective Green, g (s) 9.0 30.1 8.7 29.7 29.7 11.7 48.5 4.0 40.8 40.8
Actuated g/C Ratio 0.08 0.27 0.08 0.27 0.27 0.11 0.44 0.04 0.37 0.37
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 1373 272 1373 427 188 1451 64 691 587
v/s Ratio Prot c0.04 c0.16 0.04 0.12 c0.06 c0.02 0.02 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.51 0.59 0.46 0.45 0.03 0.59 0.04 0.47 0.02 0.03
Uniform Delay, d1 48.4 34.6 48.4 33.4 29.5 46.8 17.5 52.0 22.0 22.0
Progression Factor 1.41 0.60 1.07 1.53 3.01 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.9 1.1 1.0 0.1 4.6 0.0 5.3 0.1 0.1
Delay (s) 69.6 22.7 52.7 52.0 88.9 51.4 17.6 57.3 22.0 22.1
Level of Service E C D D F D B E C C
Approach Delay (s) 29.7 54.1 36.4 33.1
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 39.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 42.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 238 351 205 472 574 206 121 208 70 205 474 125
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.94 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4804 3433 4884 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4804 3433 4884 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 259 382 223 513 624 224 132 226 76 223 515 136
RTOR Reduction (vph) 0 96 0 0 58 0 0 0 53 0 0 88
Lane Group Flow (vph) 259 509 0 513 790 0 132 226 23 223 515 48
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 12.5 33.0 16.6 37.2 8.2 33.0 33.0 7.8 32.8 32.8
Effective Green, g (s) 12.5 33.0 16.6 37.2 8.2 33.0 33.0 7.8 32.8 32.8
Actuated g/C Ratio 0.11 0.30 0.15 0.34 0.07 0.30 0.30 0.07 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 390 1441 518 1652 256 1062 475 243 1055 472
v/s Ratio Prot 0.08 0.11 c0.15 c0.16 0.04 0.06 c0.06 c0.15
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.66 0.35 0.99 0.48 0.52 0.21 0.05 0.92 0.49 0.10
Uniform Delay, d1 46.7 30.1 46.6 28.7 49.0 28.8 27.3 50.8 31.7 27.9
Progression Factor 1.08 2.09 0.90 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.6 36.3 1.0 1.8 0.5 0.2 35.9 1.6 0.4
Delay (s) 54.1 63.5 78.4 26.8 50.7 29.2 27.5 86.7 33.3 28.4
Level of Service D E E C D C C F C C
Approach Delay (s) 60.7 46.2 35.5 46.2
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 48.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.3
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 617 110 451 1213 39 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 671 120 490 1318 42 171
RTOR Reduction (vph) 0 23 0 0 0 98
Lane Group Flow (vph) 671 97 490 1318 42 73
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 66.7 74.8 21.2 92.4 8.1 29.3
Effective Green, g (s) 66.7 74.8 21.2 92.4 8.1 29.3
Actuated g/C Ratio 0.61 0.68 0.19 0.84 0.07 0.27
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3083 1076 662 4271 130 854
v/s Ratio Prot 0.13 0.01 c0.14 c0.26 c0.02 0.02
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.22 0.09 0.74 0.31 0.32 0.09
Uniform Delay, d1 9.8 6.0 41.8 1.9 48.3 30.3
Progression Factor 1.24 2.78 1.05 0.83 1.00 1.00
Incremental Delay, d2 0.1 0.0 4.3 0.2 1.4 0.0
Delay (s) 12.3 16.7 48.1 1.8 49.8 30.3
Level of Service B B D A D C
Approach Delay (s) 13.0 14.3 34.2
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 600 117 382 1414 51 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 652 127 415 1537 55 76
RTOR Reduction (vph) 0 0 30 0 0 0 20
Lane Group Flow (vph) 0 652 97 415 1537 55 56
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 56.2 56.2 30.7 91.9 7.7 38.4
Effective Green, g (s) 56.2 56.2 30.7 91.9 7.7 38.4
Actuated g/C Ratio 0.51 0.51 0.28 0.84 0.07 0.35
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1808 809 494 4248 124 553
v/s Ratio Prot 0.18 c0.23 c0.30 c0.03 0.03
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.36 0.12 0.84 0.36 0.44 0.10
Uniform Delay, d1 16.1 14.0 37.3 2.1 49.1 24.2
Progression Factor 0.99 1.09 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.3 12.2 0.2 2.5 0.1
Delay (s) 16.6 15.6 49.5 2.4 51.6 24.2
Level of Service B B D A D C
Approach Delay (s) 16.4 12.4 35.7
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.7
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 334 336 462 1126 0 0 0 0 99 1 670
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1447 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1447 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 363 365 502 1224 0 0 0 0 108 1 728
RTOR Reduction (vph) 0 0 248 0 0 0 0 0 0 0 31 31
Lane Group Flow (vph) 0 363 117 502 1224 0 0 0 0 97 338 340
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 36.5 32.1 19.4 59.9 32.1 32.1 32.1
Effective Green, g (s) 36.5 32.1 19.4 59.9 32.1 32.1 32.1
Actuated g/C Ratio 0.36 0.32 0.19 0.60 0.32 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1292 895 666 2120 540 464 483
v/s Ratio Prot 0.10 c0.15 c0.35 0.06 c0.23
v/s Ratio Perm 0.04 0.23
v/c Ratio 0.28 0.13 0.75 0.58 0.18 0.73 0.70
Uniform Delay, d1 22.5 24.1 38.0 12.3 24.5 30.1 29.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 4.8 1.2 0.2 5.6 4.6
Delay (s) 22.6 24.1 42.9 13.4 24.6 35.7 34.4
Level of Service C C D B C D C
Approach Delay (s) 23.4 22.0 0.0 33.8
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 166 267 0 0 566 198 1023 0 168 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3402 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3402 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 180 290 0 0 615 215 1112 0 183 0 0 0
RTOR Reduction (vph) 0 0 0 0 42 0 0 0 114 0 0 0
Lane Group Flow (vph) 180 290 0 0 788 0 1112 0 69 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 7.7 39.7 27.8 30.3 30.3
Effective Green, g (s) 7.7 39.7 27.8 30.3 30.3
Actuated g/C Ratio 0.10 0.50 0.35 0.38 0.38
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 330 1756 1182 1300 600
v/s Ratio Prot c0.05 0.08 c0.23 c0.32
v/s Ratio Perm 0.04
v/c Ratio 0.55 0.17 0.67 0.86 0.12
Uniform Delay, d1 34.5 11.1 22.2 22.8 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.2 3.0 5.7 0.1
Delay (s) 36.3 11.3 25.1 28.6 16.2
Level of Service D B C C B
Approach Delay (s) 20.9 25.1 26.8 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 51 104 12 18 124 161 5 49 1 123 88 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.92 1.00 1.00 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3484 1770 3240 1770 3529 1770 3339
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3484 1770 3240 1770 3529 1770 3339
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 55 113 13 20 135 175 5 53 1 134 96 58
RTOR Reduction (vph) 0 9 0 0 129 0 0 1 0 0 44 0
Lane Group Flow (vph) 55 117 0 20 181 0 5 53 0 134 110 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 3.1 14.2 0.7 11.8 0.5 4.4 6.9 10.8
Effective Green, g (s) 3.1 14.2 0.7 11.8 0.5 4.4 6.9 10.8
Actuated g/C Ratio 0.07 0.32 0.02 0.26 0.01 0.10 0.15 0.24
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 122 1104 28 853 20 347 273 805
v/s Ratio Prot c0.03 0.03 0.01 c0.06 0.00 0.02 c0.08 c0.03
v/s Ratio Perm
v/c Ratio 0.45 0.11 0.71 0.21 0.25 0.15 0.49 0.14
Uniform Delay, d1 20.0 10.8 22.0 12.9 22.0 18.5 17.3 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.0 52.5 0.1 2.4 0.2 0.5 0.1
Delay (s) 21.0 10.9 74.4 13.0 24.3 18.7 17.8 13.4
Level of Service C B E B C B B B
Approach Delay (s) 13.9 16.7 19.2 15.5
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 44.8 Sum of lost time (s) 13.7
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 303 356 141 306 349 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 387 153 333 379 10
RTOR Reduction (vph) 0 231 0 0 2 0
Lane Group Flow (vph) 329 156 153 333 387 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 20.7 20.7 12.0 48.0 31.8
Effective Green, g (s) 20.7 20.7 12.0 48.0 31.8
Actuated g/C Ratio 0.26 0.26 0.15 0.60 0.40
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 410 266 2123 1402
v/s Ratio Prot c0.19 c0.09 0.09 c0.11
v/s Ratio Perm 0.10
v/c Ratio 0.72 0.38 0.58 0.16 0.28
Uniform Delay, d1 27.0 24.4 31.6 7.1 16.3
Progression Factor 1.00 1.00 1.12 0.73 1.00
Incremental Delay, d2 5.3 0.6 3.0 0.2 0.5
Delay (s) 32.3 25.0 38.5 5.3 16.8
Level of Service C C D A B
Approach Delay (s) 28.3 15.8 16.8
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 21.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
14: EB Off-Ramp & Kearny Villa Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 0 442 0 0 0 0 341 59 51 654 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 0 480 0 0 0 0 371 64 55 711 0
RTOR Reduction (vph) 0 0 280 0 0 0 0 0 27 0 0 0
Lane Group Flow (vph) 0 115 200 0 0 0 0 371 37 55 711 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 12.2 12.2 46.8 46.8 5.5 56.5
Effective Green, g (s) 12.2 12.2 46.8 46.8 5.5 56.5
Actuated g/C Ratio 0.15 0.15 0.58 0.58 0.07 0.71
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 425 2070 926 122 2499
v/s Ratio Prot 0.10 c0.03 c0.20
v/s Ratio Perm 0.06 c0.07 0.02
v/c Ratio 0.43 0.47 0.18 0.04 0.45 0.28
Uniform Delay, d1 30.7 31.0 7.7 7.1 35.8 4.3
Progression Factor 1.00 1.00 1.00 1.00 0.94 0.96
Incremental Delay, d2 1.1 0.8 0.2 0.1 2.5 0.3
Delay (s) 31.8 31.8 7.9 7.1 36.0 4.4
Level of Service C C A A D A
Approach Delay (s) 31.8 0.0 7.8 6.7
Approach LOS C A A A

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 115 30 36 6 3 9 17 276 49 76 800 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.98 1.00 0.97
Flt Protected 0.95 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1720 1583 1770 1648 1770 3460 3433 3425
Flt Permitted 0.95 0.97 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1720 1583 1770 1648 1770 3460 3433 3425
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 125 33 39 7 3 10 18 300 53 83 870 239
RTOR Reduction (vph) 0 0 34 0 10 0 0 19 0 0 30 0
Lane Group Flow (vph) 79 79 5 7 3 0 18 334 0 83 1079 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 6.4 6.4 6.4 1.0 1.0 0.5 22.9 2.5 24.9
Effective Green, g (s) 6.4 6.4 6.4 1.0 1.0 0.5 22.9 2.5 24.9
Actuated g/C Ratio 0.13 0.13 0.13 0.02 0.02 0.01 0.47 0.05 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 226 208 36 34 18 1624 176 1748
v/s Ratio Prot c0.05 0.05 c0.00 0.00 0.01 0.10 c0.02 c0.31
v/s Ratio Perm 0.00
v/c Ratio 0.36 0.35 0.02 0.19 0.09 1.00 0.21 0.47 0.62
Uniform Delay, d1 19.3 19.3 18.5 23.5 23.5 24.1 7.6 22.5 8.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.9 0.0 2.6 1.2 212.1 0.1 2.0 0.7
Delay (s) 20.3 20.2 18.5 26.1 24.7 236.3 7.7 24.5 9.2
Level of Service C C B C C F A C A
Approach Delay (s) 19.9 25.2 18.8 10.3
Approach LOS B C B B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 37 19 15 31 63 35 283 25 98 790 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.99 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1843 1583 1833 1583 1770 3496 1770 3503
Flt Permitted 0.91 1.00 0.87 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1698 1583 1627 1583 1770 3496 1770 3503
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 40 21 16 34 68 38 308 27 107 859 63
RTOR Reduction (vph) 0 0 19 0 0 60 0 6 0 0 5 0
Lane Group Flow (vph) 0 51 2 0 50 8 38 329 0 107 917 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 4.8 4.8 5.4 5.4 1.8 19.9 5.9 24.0
Effective Green, g (s) 4.8 4.8 5.4 5.4 1.8 19.9 5.9 24.0
Actuated g/C Ratio 0.10 0.10 0.12 0.12 0.04 0.43 0.13 0.52
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 178 166 192 187 70 1519 228 1836
v/s Ratio Prot 0.02 0.09 c0.06 c0.26
v/s Ratio Perm 0.03 0.00 c0.03 0.01
v/c Ratio 0.29 0.01 0.26 0.04 0.54 0.22 0.47 0.50
Uniform Delay, d1 18.9 18.4 18.4 17.9 21.6 8.1 18.5 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.0 4.5 0.1 0.6 0.3
Delay (s) 19.2 18.4 18.6 17.9 26.1 8.2 19.1 7.4
Level of Service B B B B C A B A
Approach Delay (s) 19.0 18.2 10.0 8.6
Approach LOS B B B A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 45.8 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 0 21 2 0 0 41 366 5 6 723 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3533 1770 3491
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3533 1770 3491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 0 23 2 0 0 45 398 5 7 786 78
RTOR Reduction (vph) 0 22 0 0 0 0 0 1 0 0 5 0
Lane Group Flow (vph) 24 1 0 0 2 0 45 402 0 7 859 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.9 1.9 0.8 1.1 20.7 0.5 20.1
Effective Green, g (s) 1.9 1.9 0.8 1.1 20.7 0.5 20.1
Actuated g/C Ratio 0.04 0.04 0.02 0.03 0.48 0.01 0.46
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 77 69 33 87 1685 20 1617
v/s Ratio Prot c0.01 0.00 c0.00 c0.01 0.11 0.00 c0.25
v/s Ratio Perm
v/c Ratio 0.31 0.01 0.06 0.52 0.24 0.35 0.53
Uniform Delay, d1 20.1 19.9 20.9 20.9 6.7 21.3 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.0 0.3 2.2 0.2 3.8 0.7
Delay (s) 21.0 19.9 21.2 23.0 6.9 25.1 9.0
Level of Service C B C C A C A
Approach Delay (s) 20.4 21.2 8.5 9.2
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 43.4 Sum of lost time (s) 19.5
Intersection Capacity Utilization 36.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 11 14 23 13 7 131 420 82 34 630 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.99
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1801 1583 1805 1583 3433 3453 1770 3489
Flt Permitted 1.00 1.00 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1863 1583 3433 3453 1770 3489
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 26 12 15 25 14 8 142 457 89 37 685 72
RTOR Reduction (vph) 0 0 14 0 0 8 0 13 0 0 7 0
Lane Group Flow (vph) 0 38 1 0 39 0 142 533 0 37 750 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 2.1 2.1 2.1 2.1 4.1 24.8 1.7 22.4
Effective Green, g (s) 2.1 2.1 2.1 2.1 4.1 24.8 1.7 22.4
Actuated g/C Ratio 0.05 0.05 0.05 0.05 0.09 0.57 0.04 0.52
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 91 77 91 77 326 1982 70 1809
v/s Ratio Prot c0.04 0.15 0.02 c0.21
v/s Ratio Perm 0.02 0.00 c0.02 0.00
v/c Ratio 0.42 0.01 0.43 0.01 0.44 0.27 0.53 0.41
Uniform Delay, d1 20.0 19.6 20.0 19.6 18.5 4.6 20.4 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 1.2 0.0 0.3 0.2 3.3 0.4
Delay (s) 21.1 19.6 21.1 19.6 18.8 4.8 23.7 6.8
Level of Service C B C B B A C A
Approach Delay (s) 20.7 20.9 7.7 7.6
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 43.2 Sum of lost time (s) 14.6
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 28 371 80 0 1177
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 30 403 87 0 1279
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.89
vC, conflicting volume 1043 202 490
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 793 202 490
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 289 806 1069

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 30 202 202 87 640 640
Volume Left 0 0 0 0 0 0
Volume Right 30 0 0 87 0 0
cSH 806 1700 1700 1700 1700 1700
Volume to Capacity 0.04 0.12 0.12 0.05 0.38 0.38
Queue Length 95th (ft) 3 0 0 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.6 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 35.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 59 83 81 47 45 124 175 266 102 354 561 262
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1658 3433 3392 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1658 3433 3392 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 90 88 51 49 135 190 289 111 385 610 285
RTOR Reduction (vph) 0 0 60 0 108 0 0 37 0 0 0 163
Lane Group Flow (vph) 64 90 28 51 76 0 190 363 0 385 610 122
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 4.2 12.4 21.8 3.2 12.0 9.4 13.7 20.6 24.9 29.1
Effective Green, g (s) 4.2 12.4 21.8 3.2 12.0 9.4 13.7 20.6 24.9 29.1
Actuated g/C Ratio 0.06 0.18 0.32 0.05 0.18 0.14 0.20 0.30 0.37 0.43
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 340 507 83 293 475 683 536 1296 677
v/s Ratio Prot 0.02 c0.05 0.01 c0.03 0.05 0.06 0.11 c0.22 c0.17 0.01
v/s Ratio Perm 0.01 0.07
v/c Ratio 0.30 0.26 0.06 0.61 0.26 0.40 0.53 0.72 0.47 0.18
Uniform Delay, d1 30.5 23.9 16.0 31.8 24.2 26.7 24.3 21.1 16.5 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.4 0.0 12.8 0.5 0.6 0.8 4.6 0.3 0.1
Delay (s) 31.3 24.3 16.0 44.5 24.6 27.3 25.1 25.7 16.8 12.2
Level of Service C C B D C C C C B B
Approach Delay (s) 23.1 29.0 25.8 18.4
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 68.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 3 79 9 0 5 261 590 40 12 470 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3506 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3506 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 3 86 10 0 5 284 641 43 13 511 113
RTOR Reduction (vph) 0 0 66 0 0 5 0 4 0 0 0 72
Lane Group Flow (vph) 30 3 20 0 10 0 284 680 0 13 511 41
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 1.8 1.8 11.6 0.3 0.3 9.8 27.4 0.5 18.1 18.1
Effective Green, g (s) 1.8 1.8 11.6 0.3 0.3 9.8 27.4 0.5 18.1 18.1
Actuated g/C Ratio 0.04 0.04 0.23 0.01 0.01 0.20 0.55 0.01 0.36 0.36
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 67 367 11 9 672 1917 18 1279 572
v/s Ratio Prot c0.01 0.00 0.01 c0.01 c0.08 c0.19 0.01 0.14
v/s Ratio Perm 0.00 0.00 0.03
v/c Ratio 0.24 0.04 0.05 0.91 0.00 0.42 0.35 0.72 0.40 0.07
Uniform Delay, d1 23.5 23.3 15.0 24.9 24.8 17.7 6.4 24.7 11.9 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.1 217.6 0.1 0.4 0.1 87.1 0.2 0.1
Delay (s) 24.5 23.6 15.0 242.4 24.9 18.1 6.5 111.8 12.1 10.5
Level of Service C C B F C B A F B B
Approach Delay (s) 17.6 169.9 9.9 13.9
Approach LOS B F A B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 50.1 Sum of lost time (s) 14.6
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 184 245 392 584 838 531 95 280 66 99 272 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4616 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4616 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 200 266 426 635 911 577 103 304 72 108 296 107
RTOR Reduction (vph) 0 248 0 0 0 302 0 0 59 0 0 87
Lane Group Flow (vph) 200 444 0 635 911 275 103 304 14 108 296 20
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 14.4 15.0 22.9 23.7 30.3 6.5 15.0 15.0 6.6 15.2 15.2
Effective Green, g (s) 14.4 15.0 22.9 23.7 30.3 6.5 15.0 15.0 6.6 15.2 15.2
Actuated g/C Ratio 0.18 0.19 0.29 0.30 0.38 0.08 0.19 0.19 0.08 0.19 0.19
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 319 866 507 1506 1056 279 664 297 283 672 301
v/s Ratio Prot 0.11 0.10 c0.36 c0.18 0.02 0.03 c0.09 c0.03 0.08
v/s Ratio Perm 0.08 0.01 0.01
v/c Ratio 0.63 0.51 1.25 0.60 0.26 0.37 0.46 0.05 0.38 0.44 0.07
Uniform Delay, d1 30.3 29.2 28.6 24.1 17.1 34.8 28.9 26.6 34.8 28.6 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.5 129.1 0.7 0.1 0.8 0.5 0.1 0.9 0.5 0.1
Delay (s) 34.1 29.7 157.7 24.8 17.3 35.6 29.4 26.7 35.6 29.1 26.7
Level of Service C C F C B D C C D C C
Approach Delay (s) 30.7 62.5 30.3 30.0
Approach LOS C E C C

Intersection Summary
HCM Average Control Delay 47.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 257 31 348 1929 482 4 13 35 98 6 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.95 1.00
Satd. Flow (prot) 1770 5002 1770 6216 1842 1583 1770 1651
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.75 1.00
Satd. Flow (perm) 1770 5002 1770 6216 1770 1583 1389 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 279 34 378 2097 524 4 14 38 107 7 22
RTOR Reduction (vph) 0 9 0 0 28 0 0 0 33 0 19 0
Lane Group Flow (vph) 114 304 0 378 2593 0 0 18 5 107 10 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 9.4 39.3 23.1 54.0 12.3 12.3 12.3 12.3
Effective Green, g (s) 9.4 39.3 23.1 54.0 12.3 12.3 12.3 12.3
Actuated g/C Ratio 0.10 0.43 0.25 0.59 0.14 0.14 0.14 0.14
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 2158 449 3685 239 214 188 223
v/s Ratio Prot 0.06 0.06 c0.21 c0.42 0.01
v/s Ratio Perm 0.01 0.00 c0.08
v/c Ratio 0.62 0.14 0.84 0.70 0.08 0.02 0.57 0.04
Uniform Delay, d1 39.2 15.7 32.3 13.0 34.4 34.2 36.9 34.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 0.0 13.4 0.6 0.1 0.0 3.9 0.1
Delay (s) 45.6 15.7 45.6 13.6 34.6 34.2 40.8 34.4
Level of Service D B D B C C D C
Approach Delay (s) 23.7 17.6 34.3 39.5
Approach LOS C B C D

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 91.1 Sum of lost time (s) 9.3
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 150 239 96 50 18 53
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 163 260 104 54 20 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 159 717 132
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 159 717 132
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 89 94 94
cM capacity (veh/h) 1421 351 918

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 163 260 159 77
Volume Left 163 0 0 20
Volume Right 0 0 54 58
cSH 1421 1700 1700 651
Volume to Capacity 0.11 0.15 0.09 0.12
Queue Length 95th (ft) 10 0 0 10
Control Delay (s) 7.9 0.0 0.0 11.3
Lane LOS A B
Approach Delay (s) 3.0 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 30 227 135 30 11 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 247 147 33 12 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 179 475 163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 179 475 163
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 99
cM capacity (veh/h) 1396 536 882

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 33 247 179 24
Volume Left 33 0 0 12
Volume Right 0 0 33 12
cSH 1396 1700 1700 666
Volume to Capacity 0.02 0.15 0.11 0.04
Queue Length 95th (ft) 2 0 0 3
Control Delay (s) 7.6 0.0 0.0 10.6
Lane LOS A B
Approach Delay (s) 0.9 0.0 10.6
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 25.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1538 58 152 1044 95 40 9 496 218 15 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5022 1770 1514 1504 3433 3137
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5022 1770 1514 1504 3433 3137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1672 63 165 1135 103 43 10 539 237 16 50
RTOR Reduction (vph) 0 0 19 0 6 0 0 184 13 0 42 0
Lane Group Flow (vph) 54 1672 44 165 1232 0 43 90 262 237 24 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.4 74.5 81.1 14.6 81.1 6.4 13.4 28.0 13.3 20.6
Effective Green, g (s) 7.4 74.5 81.1 14.6 81.1 6.4 13.4 28.0 13.3 20.6
Actuated g/C Ratio 0.05 0.55 0.60 0.11 0.60 0.05 0.10 0.21 0.10 0.15
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 97 2806 951 371 3017 84 150 312 338 479
v/s Ratio Prot 0.03 c0.33 0.05 0.25 0.02 0.06 c0.09 c0.07 0.01
v/s Ratio Perm 0.03 0.08
v/c Ratio 0.56 0.60 0.05 0.44 0.41 0.51 0.60 0.84 0.70 0.05
Uniform Delay, d1 62.2 20.2 11.1 56.4 14.3 62.8 58.2 51.3 58.9 48.8
Progression Factor 1.00 1.00 1.00 1.05 0.81 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.9 0.0 0.3 0.1 2.2 4.6 16.8 5.3 0.0
Delay (s) 66.1 21.1 11.1 59.3 11.6 65.0 62.8 68.2 64.2 48.9
Level of Service E C B E B E E E E D
Approach Delay (s) 22.1 17.2 65.5 60.9
Approach LOS C B E E

Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1432 820 0 804 800 0 0 261 0 0 52
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1557 891 0 874 870 0 0 284 0 0 57
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.78 0.78 0.78 0.78 0.78 0.78
vC, conflicting volume 1743 2448 2050 3300 778 1936 3322 437
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1743 2294 1786 3383 161 1640 3411 437
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 58 100 100 90
cM capacity (veh/h) 356 170 36 6 669 30 6 567

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 778 778 891 437 437 870 284 28 28
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 891 0 0 870 284 28 28
cSH 1700 1700 1700 1700 1700 1700 669 567 567
Volume to Capacity 0.46 0.46 0.52 0.26 0.26 0.51 0.42 0.05 0.05
Queue Length 95th (ft) 0 0 0 0 0 0 53 4 4
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 14.3 11.7 11.7
Lane LOS B B B
Approach Delay (s) 0.0 0.0 14.3 11.7
Approach LOS B B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 888 805 0 1389 557 215 0 307 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 965 875 0 1510 605 234 0 334 0 0 0
RTOR Reduction (vph) 0 0 170 0 0 118 0 0 296 0 0 0
Lane Group Flow (vph) 0 965 705 0 1510 487 117 117 38 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 108.7 108.7 108.7 108.7 15.5 15.5 15.5
Effective Green, g (s) 108.7 108.7 108.7 108.7 15.5 15.5 15.5
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.11 0.11 0.11
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 4094 1275 4094 1275 193 193 320
v/s Ratio Prot 0.19 0.30 c0.07 0.07 0.01
v/s Ratio Perm c0.44 0.31
v/c Ratio 0.24 0.55 0.37 0.38 0.61 0.61 0.12
Uniform Delay, d1 3.2 4.6 3.6 3.7 56.8 56.8 53.6
Progression Factor 0.65 3.61 1.98 17.42 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.5 0.2 0.8 5.3 5.3 0.2
Delay (s) 2.2 18.2 7.4 65.2 62.1 62.1 53.8
Level of Service A B A E E E D
Approach Delay (s) 9.8 24.0 57.2 0.0
Approach LOS A C E A

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 173 807 214 91 1592 6 103 62 103 33 71 251
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 188 877 233 99 1730 7 112 67 112 36 77 273
RTOR Reduction (vph) 0 0 0 0 0 2 0 0 42 0 0 102
Lane Group Flow (vph) 188 877 233 99 1730 5 112 67 70 36 77 171
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 12.7 84.8 135.0 12.8 84.8 11.1 8.5 11.1 84.8 7.1 9.9 84.8
Effective Green, g (s) 12.7 84.8 135.0 12.8 84.8 11.1 8.5 11.1 84.8 7.1 9.9 84.8
Actuated g/C Ratio 0.09 0.63 1.00 0.09 0.63 0.08 0.06 0.08 0.63 0.05 0.07 0.63
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 3194 1583 168 3194 130 216 153 994 93 137 994
v/s Ratio Prot 0.05 0.17 c0.06 c0.34 c0.03 0.04 0.02 c0.04
v/s Ratio Perm c0.15 0.00 0.04 0.11
v/c Ratio 0.58 0.27 0.15 0.59 0.54 0.04 0.52 0.44 0.07 0.39 0.56 0.17
Uniform Delay, d1 58.6 11.3 0.0 58.6 14.1 57.0 61.3 59.0 9.8 61.8 60.5 10.5
Progression Factor 0.95 1.03 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.2 0.2 5.2 0.7 0.1 2.1 2.0 0.1 2.7 5.2 0.4
Delay (s) 58.5 11.9 0.2 63.8 14.8 57.2 63.4 61.0 9.9 64.5 65.6 10.8
Level of Service E B A E B E E E A E E B
Approach Delay (s) 16.5 17.6 42.2 26.8
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 97 743 28 41 943 28 88 3 28 58 3 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 5058 1770 5064 1777 1583 1778 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.68 1.00 0.53 1.00
Satd. Flow (perm) 1770 5058 1770 5064 1275 1583 980 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 105 808 30 45 1025 30 96 3 30 63 3 78
RTOR Reduction (vph) 0 3 0 0 2 0 0 0 28 0 0 72
Lane Group Flow (vph) 105 835 0 45 1053 0 0 99 2 0 66 6
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 11.8 81.9 7.1 77.2 9.0 9.0 9.0 9.0
Effective Green, g (s) 11.8 81.9 7.1 77.2 9.0 9.0 9.0 9.0
Actuated g/C Ratio 0.11 0.74 0.06 0.70 0.08 0.08 0.08 0.08
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 190 3766 114 3554 104 130 80 130
v/s Ratio Prot c0.06 0.17 0.03 c0.21
v/s Ratio Perm c0.08 0.00 0.07 0.00
v/c Ratio 0.55 0.22 0.39 0.30 0.95 0.02 0.82 0.05
Uniform Delay, d1 46.6 4.3 49.4 6.2 50.3 46.4 49.7 46.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.1 2.2 0.2 72.5 0.1 47.2 0.2
Delay (s) 50.0 4.4 51.6 6.4 122.8 46.5 96.9 46.7
Level of Service D A D A F D F D
Approach Delay (s) 9.5 8.2 105.0 69.7
Approach LOS A A F E

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 58 833 46 151 805 23 165 28 101 53 20 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.88 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5045 3433 5085 1583 1770 3122 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5045 3433 5085 1583 1770 3122 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 63 905 50 164 875 25 179 30 110 58 22 134
RTOR Reduction (vph) 0 4 0 0 0 13 0 63 0 0 0 88
Lane Group Flow (vph) 63 951 0 164 875 12 179 77 0 58 22 46
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 5.3 39.2 11.5 45.3 45.3 18.9 57.4 8.2 46.7 46.7
Effective Green, g (s) 5.3 39.2 11.5 45.3 45.3 18.9 57.4 8.2 46.7 46.7
Actuated g/C Ratio 0.04 0.29 0.09 0.34 0.34 0.14 0.43 0.06 0.35 0.35
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 1465 292 1706 531 248 1327 108 644 548
v/s Ratio Prot 0.02 c0.19 c0.05 0.17 c0.10 0.02 0.03 0.01
v/s Ratio Perm 0.01 c0.03
v/c Ratio 0.47 0.65 0.56 0.51 0.02 0.72 0.06 0.54 0.03 0.08
Uniform Delay, d1 63.5 41.9 59.3 36.0 30.0 55.5 22.9 61.6 29.2 29.7
Progression Factor 1.00 1.00 1.03 1.27 1.88 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 2.2 2.2 1.0 0.1 9.9 0.0 5.1 0.1 0.3
Delay (s) 66.0 44.1 63.1 46.7 56.5 65.4 22.9 66.6 29.3 30.1
Level of Service E D E D E E C E C C
Approach Delay (s) 45.5 49.4 46.8 39.9
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 46.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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7: Clairemont Mesa Boulevard & Ruffin Road 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 261 806 155 238 474 107 341 577 216 416 413 156
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4963 3433 4945 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4963 3433 4945 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 284 876 168 259 515 116 371 627 235 452 449 170
RTOR Reduction (vph) 0 20 0 0 26 0 0 0 157 0 0 101
Lane Group Flow (vph) 284 1024 0 259 605 0 371 627 78 452 449 69
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 15.7 40.7 14.7 39.8 19.2 37.4 37.4 22.6 41.0 41.0
Effective Green, g (s) 15.7 40.7 14.7 39.8 19.2 37.4 37.4 22.6 41.0 41.0
Actuated g/C Ratio 0.12 0.30 0.11 0.29 0.14 0.28 0.28 0.17 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 399 1496 374 1458 488 980 439 575 1075 481
v/s Ratio Prot c0.08 c0.21 0.08 0.12 0.11 c0.18 c0.13 c0.13
v/s Ratio Perm 0.05 0.04
v/c Ratio 0.71 0.68 0.69 0.41 0.76 0.64 0.18 0.79 0.42 0.14
Uniform Delay, d1 57.5 41.5 58.0 38.2 55.7 42.9 37.1 53.9 37.5 34.2
Progression Factor 1.20 1.32 0.94 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 2.3 5.4 0.9 6.9 3.2 0.9 7.0 1.2 0.6
Delay (s) 74.2 57.2 60.1 35.0 62.5 46.1 38.0 60.9 38.7 34.8
Level of Service E E E D E D D E D C
Approach Delay (s) 60.8 42.3 49.5 47.4
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 50.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 19.8
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1463 59 297 680 139 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1590 64 323 739 151 753
RTOR Reduction (vph) 0 19 0 0 0 10
Lane Group Flow (vph) 1590 45 323 739 151 743
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 77.6 94.5 26.5 108.6 16.9 43.4
Effective Green, g (s) 77.6 94.5 26.5 108.6 16.9 43.4
Actuated g/C Ratio 0.57 0.70 0.20 0.80 0.13 0.32
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2923 1108 674 4091 222 987
v/s Ratio Prot c0.31 0.01 0.09 0.15 0.09 c0.15
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.54 0.04 0.48 0.18 0.68 0.75
Uniform Delay, d1 17.8 6.3 48.1 3.0 56.5 41.0
Progression Factor 1.02 0.03 1.17 0.86 1.00 1.00
Incremental Delay, d2 0.6 0.0 0.5 0.1 8.3 3.3
Delay (s) 18.6 0.2 56.8 2.7 64.7 44.3
Level of Service B A E A E D
Approach Delay (s) 17.9 19.1 47.7
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1641 83 194 779 116 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1784 90 211 847 126 460
RTOR Reduction (vph) 0 0 8 0 0 0 6
Lane Group Flow (vph) 0 1784 82 211 847 126 454
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 77.8 77.8 26.8 109.6 15.0 41.8
Effective Green, g (s) 77.8 77.8 26.8 109.6 15.0 41.8
Actuated g/C Ratio 0.58 0.58 0.20 0.81 0.11 0.31
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2040 912 351 4128 197 490
v/s Ratio Prot c0.50 0.12 0.17 0.07 c0.18
v/s Ratio Perm 0.05 0.10
v/c Ratio 0.87 0.09 0.60 0.21 0.64 0.93
Uniform Delay, d1 24.4 12.8 49.2 2.9 57.4 45.1
Progression Factor 0.88 0.82 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.2 2.9 0.1 6.7 23.5
Delay (s) 25.9 10.6 52.1 3.0 64.1 68.6
Level of Service C B D A E E
Approach Delay (s) 25.2 12.8 67.6
Approach LOS C B E

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1270 794 207 724 0 0 0 0 777 7 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1606 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1606 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1380 863 225 787 0 0 0 0 845 8 271
RTOR Reduction (vph) 0 0 476 0 0 0 0 0 0 0 3 114
Lane Group Flow (vph) 0 1380 387 225 787 0 0 0 0 439 438 130
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 35.9 35.9 7.2 47.1 24.9 24.9 24.9
Effective Green, g (s) 35.9 35.9 7.2 47.1 24.9 24.9 24.9
Actuated g/C Ratio 0.45 0.45 0.09 0.59 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1588 1251 309 2084 523 500 468
v/s Ratio Prot c0.39 c0.07 0.22 0.26 c0.27
v/s Ratio Perm 0.14 0.09
v/c Ratio 0.87 0.31 0.73 0.38 0.84 0.88 0.28
Uniform Delay, d1 19.9 14.1 35.4 8.7 25.7 26.1 20.8
Progression Factor 1.00 1.00 1.28 0.93 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.1 7.1 0.4 11.3 15.8 0.3
Delay (s) 25.3 14.3 52.5 8.5 37.0 41.9 21.1
Level of Service C B D A D D C
Approach Delay (s) 21.0 18.3 0.0 35.5
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 591 1456 0 0 521 86 410 0 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3464 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3464 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 642 1583 0 0 566 93 446 0 193 0 0 0
RTOR Reduction (vph) 0 0 0 0 15 0 0 0 36 0 0 0
Lane Group Flow (vph) 642 1583 0 0 644 0 446 0 157 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 20.0 55.1 30.9 14.9 14.9
Effective Green, g (s) 20.0 55.1 30.9 14.9 14.9
Actuated g/C Ratio 0.25 0.69 0.39 0.19 0.19
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 858 2437 1338 639 295
v/s Ratio Prot c0.19 c0.45 0.19 c0.13
v/s Ratio Perm 0.10
v/c Ratio 0.75 0.65 0.48 0.70 0.53
Uniform Delay, d1 27.7 7.0 18.5 30.4 29.4
Progression Factor 0.92 1.79 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.7 1.2 3.3 1.8
Delay (s) 27.2 13.3 19.8 33.8 31.3
Level of Service C B B C C
Approach Delay (s) 17.3 19.8 33.0 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 88.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
12: Lightwave Avenue & Overland Avenue 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 62 77 0 6 133 174 46 122 18 204 31 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 1.00 1.00 0.92 1.00 0.98 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 1770 3239 1770 3470 1770 3295
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 1770 3239 1770 3470 1770 3295
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 67 84 0 7 145 189 50 133 20 222 34 29
RTOR Reduction (vph) 0 0 0 0 150 0 0 14 0 0 20 0
Lane Group Flow (vph) 67 84 0 7 184 0 50 139 0 222 43 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 3.8 13.7 0.6 10.5 2.2 7.7 10.5 16.0
Effective Green, g (s) 3.8 13.7 0.6 10.5 2.2 7.7 10.5 16.0
Actuated g/C Ratio 0.07 0.27 0.01 0.21 0.04 0.15 0.21 0.31
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 132 949 21 666 76 523 364 1032
v/s Ratio Prot c0.04 c0.02 0.00 c0.06 0.03 c0.04 c0.13 0.01
v/s Ratio Perm
v/c Ratio 0.51 0.09 0.33 0.28 0.66 0.26 0.61 0.04
Uniform Delay, d1 22.7 14.0 25.1 17.1 24.1 19.2 18.4 12.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.0 3.4 0.3 14.6 0.3 2.0 0.0
Delay (s) 23.9 14.1 28.4 17.3 38.6 19.5 20.4 12.2
Level of Service C B C B D B C B
Approach Delay (s) 18.4 17.6 24.2 18.6
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 51.1 Sum of lost time (s) 23.5
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 70 494 956 726 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 0.88 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 2787 1770 3539 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 2787 1770 3539 3526
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 76 537 1039 789 20
RTOR Reduction (vph) 0 68 0 0 2 0
Lane Group Flow (vph) 88 8 537 1039 807 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 8.1 8.1 28.6 60.6 27.8
Effective Green, g (s) 8.1 8.1 28.6 60.6 27.8
Actuated g/C Ratio 0.10 0.10 0.36 0.76 0.35
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 282 633 2681 1225
v/s Ratio Prot c0.05 c0.30 0.29 c0.23
v/s Ratio Perm 0.00
v/c Ratio 0.49 0.03 0.85 0.39 0.66
Uniform Delay, d1 34.0 32.4 23.7 3.3 22.1
Progression Factor 1.00 1.00 0.82 3.51 1.00
Incremental Delay, d2 2.1 0.0 1.0 0.0 2.8
Delay (s) 36.1 32.4 20.5 11.7 24.9
Level of Service D C C B C
Approach Delay (s) 34.4 14.7 24.9
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
14: EB Off-Ramp & Kearny Villa Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 5 195 0 0 0 0 1294 404 415 381 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1776 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1776 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 5 212 0 0 0 0 1407 439 451 414 0
RTOR Reduction (vph) 0 0 178 0 0 0 0 0 276 0 0 0
Lane Group Flow (vph) 0 175 34 0 0 0 0 1407 163 451 414 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 12.8 12.8 29.7 29.7 22.0 55.9
Effective Green, g (s) 12.8 12.8 29.7 29.7 22.0 55.9
Actuated g/C Ratio 0.16 0.16 0.37 0.37 0.28 0.70
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 284 446 1314 588 487 2473
v/s Ratio Prot c0.40 c0.25 0.12
v/s Ratio Perm 0.10 0.01 0.10
v/c Ratio 0.62 0.08 1.07 0.28 0.93 0.17
Uniform Delay, d1 31.3 28.6 25.1 17.6 28.2 4.1
Progression Factor 1.00 1.00 1.00 1.00 1.34 1.66
Incremental Delay, d2 3.9 0.1 46.2 1.2 20.3 0.1
Delay (s) 35.3 28.6 71.3 18.8 58.1 7.0
Level of Service D C E B E A
Approach Delay (s) 31.6 0.0 58.8 33.6
Approach LOS C A E C

Intersection Summary
HCM Average Control Delay 48.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 341 4 17 43 32 82 18 1275 4 14 480 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1583 1770 1662 1770 3538 3433 3462
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1583 1770 1662 1770 3538 3433 3462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 371 4 18 47 35 89 20 1386 4 15 522 89
RTOR Reduction (vph) 0 0 14 0 84 0 0 0 0 0 20 0
Lane Group Flow (vph) 189 186 4 47 40 0 20 1390 0 15 591 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.7 10.7 10.7 3.0 3.0 0.6 20.6 0.6 20.6
Effective Green, g (s) 10.7 10.7 10.7 3.0 3.0 0.6 20.6 0.6 20.6
Actuated g/C Ratio 0.21 0.21 0.21 0.06 0.06 0.01 0.40 0.01 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 353 355 333 104 98 21 1432 40 1401
v/s Ratio Prot c0.11 0.11 c0.03 0.02 c0.01 c0.39 0.00 0.17
v/s Ratio Perm 0.00
v/c Ratio 0.54 0.52 0.01 0.45 0.41 0.95 0.97 0.38 0.42
Uniform Delay, d1 17.9 17.8 15.9 23.2 23.1 25.1 14.9 25.0 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.4 0.0 3.1 2.8 173.4 17.2 5.8 0.2
Delay (s) 19.5 19.2 15.9 26.3 25.9 198.6 32.1 30.8 11.1
Level of Service B B B C C F C C B
Approach Delay (s) 19.2 26.0 34.4 11.6
Approach LOS B C C B

Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 50.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
16: Chesapeake Drive & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 46 14 70 92 52 167 28 961 20 37 512 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1794 1583 1805 1583 1770 3528 1770 3516
Flt Permitted 0.68 1.00 0.77 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1259 1583 1431 1583 1770 3528 1770 3516
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 15 76 100 57 182 30 1045 22 40 557 25
RTOR Reduction (vph) 0 0 62 0 0 115 0 1 0 0 3 0
Lane Group Flow (vph) 0 65 14 0 157 67 30 1066 0 40 579 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 10.9 10.9 11.5 11.5 1.1 30.1 1.8 30.8
Effective Green, g (s) 10.9 10.9 11.5 11.5 1.1 30.1 1.8 30.8
Actuated g/C Ratio 0.19 0.19 0.20 0.20 0.02 0.52 0.03 0.53
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 237 297 284 314 34 1831 55 1867
v/s Ratio Prot 0.02 c0.30 c0.02 0.16
v/s Ratio Perm 0.05 0.01 c0.11 0.04
v/c Ratio 0.27 0.05 0.55 0.21 0.88 0.58 0.73 0.31
Uniform Delay, d1 20.2 19.3 20.9 19.5 28.4 9.6 27.9 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 1.3 0.1 104.6 0.6 33.0 0.1
Delay (s) 20.4 19.3 22.3 19.6 133.0 10.2 60.9 7.8
Level of Service C B C B F B E A
Approach Delay (s) 19.8 20.8 13.6 11.2
Approach LOS B C B B

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 58.0 Sum of lost time (s) 14.6
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 0 36 8 0 9 13 901 2 1 733 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1690 3433 3538 1770 3533
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1690 3433 3538 1770 3533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 0 39 9 0 10 14 979 2 1 797 9
RTOR Reduction (vph) 0 35 0 0 10 0 0 0 0 0 1 0
Lane Group Flow (vph) 83 4 0 0 9 0 14 981 0 1 805 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Effective Green, g (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Actuated g/C Ratio 0.11 0.11 0.02 0.01 0.47 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 202 181 30 34 1678 17 1676
v/s Ratio Prot c0.05 0.00 c0.01 c0.00 c0.28 0.00 0.23
v/s Ratio Perm
v/c Ratio 0.41 0.02 0.31 0.41 0.58 0.06 0.48
Uniform Delay, d1 20.9 20.0 24.6 25.0 9.7 24.9 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 2.1 2.9 0.9 0.5 0.6
Delay (s) 21.4 20.0 26.7 27.9 10.7 25.4 9.7
Level of Service C C C C B C A
Approach Delay (s) 21.0 26.7 10.9 9.7
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
18: Farnham St & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 111 6 78 151 30 66 38 674 23 4 718 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1779 1583 1788 1583 3433 3522 1770 3518
Flt Permitted 0.60 1.00 0.68 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1125 1583 1259 1583 3433 3522 1770 3518
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 121 7 85 164 33 72 41 733 25 4 780 33
RTOR Reduction (vph) 0 0 68 0 0 58 0 3 0 0 3 0
Lane Group Flow (vph) 0 128 17 0 197 14 41 755 0 4 810 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 10.0 10.0 10.0 10.0 1.2 24.7 0.6 24.1
Effective Green, g (s) 10.0 10.0 10.0 10.0 1.2 24.7 0.6 24.1
Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.02 0.49 0.01 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 225 317 252 317 83 1743 21 1699
v/s Ratio Prot c0.01 0.21 0.00 c0.23
v/s Ratio Perm 0.11 0.01 c0.16 0.01
v/c Ratio 0.57 0.05 0.78 0.05 0.49 0.43 0.19 0.48
Uniform Delay, d1 18.0 16.1 18.9 16.1 24.1 8.1 24.4 8.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.0 13.5 0.0 1.7 0.5 1.6 0.6
Delay (s) 20.0 16.2 32.4 16.1 25.7 8.6 26.0 9.2
Level of Service B B C B C A C A
Approach Delay (s) 18.4 28.1 9.4 9.3
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 49.9 Sum of lost time (s) 14.6
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 101 1033 43 0 941
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 110 1123 47 0 1023
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.87 0.82 0.82
vC, conflicting volume 1634 561 1170
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 932 29 770
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 87 100
cM capacity (veh/h) 230 853 690

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 110 561 561 47 511 511
Volume Left 0 0 0 0 0 0
Volume Right 110 0 0 47 0 0
cSH 853 1700 1700 1700 1700 1700
Volume to Capacity 0.13 0.33 0.33 0.03 0.30 0.30
Queue Length 95th (ft) 11 0 0 0 0 0
Control Delay (s) 9.8 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.8 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 155 35 132 106 96 282 164 670 53 170 613 158
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.89 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1654 3433 3500 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1654 3433 3500 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 168 38 143 115 104 307 178 728 58 185 666 172
RTOR Reduction (vph) 0 0 85 0 105 0 0 5 0 0 0 98
Lane Group Flow (vph) 168 38 58 115 306 0 178 781 0 185 666 74
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 8.1 18.5 27.8 12.8 23.8 9.3 25.8 13.9 30.4 38.5
Effective Green, g (s) 8.1 18.5 27.8 12.8 23.8 9.3 25.8 13.9 30.4 38.5
Actuated g/C Ratio 0.09 0.21 0.31 0.14 0.27 0.10 0.29 0.16 0.34 0.43
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 312 387 494 254 442 358 1013 276 1207 684
v/s Ratio Prot c0.05 0.02 0.01 0.06 c0.19 0.05 c0.22 c0.10 0.19 0.01
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.54 0.10 0.12 0.45 0.69 0.50 0.77 0.67 0.55 0.11
Uniform Delay, d1 38.7 28.6 21.9 34.9 29.4 37.7 28.9 35.4 23.8 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.1 0.1 1.3 4.7 1.1 3.7 6.3 0.5 0.1
Delay (s) 40.5 28.7 22.0 36.2 34.0 38.8 32.6 41.7 24.4 15.1
Level of Service D C C D C D C D C B
Approach Delay (s) 31.6 34.5 33.8 26.0
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 89.1 Sum of lost time (s) 17.5
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 0 285 16 4 16 103 632 4 15 790 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Flt Permitted 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 0 310 17 4 17 112 687 4 16 859 30
RTOR Reduction (vph) 0 0 236 0 0 16 0 0 0 0 0 10
Lane Group Flow (vph) 87 0 74 0 21 1 112 691 0 16 859 20
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 3.5 10.9 2.0 2.0 7.4 19.5 0.6 12.7 12.7
Effective Green, g (s) 3.5 10.9 2.0 2.0 7.4 19.5 0.6 12.7 12.7
Actuated g/C Ratio 0.08 0.24 0.04 0.04 0.16 0.43 0.01 0.28 0.28
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 378 78 69 556 1509 23 983 440
v/s Ratio Prot c0.03 0.03 c0.01 c0.03 c0.20 0.01 c0.24
v/s Ratio Perm 0.01 0.00 0.01
v/c Ratio 0.33 0.20 0.27 0.01 0.20 0.46 0.70 0.87 0.05
Uniform Delay, d1 20.0 13.9 21.1 20.9 16.6 9.3 22.5 15.7 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.3 1.9 0.1 0.2 0.2 63.9 8.7 0.0
Delay (s) 20.7 14.2 23.0 21.0 16.8 9.6 86.4 24.4 12.1
Level of Service C B C C B A F C B
Approach Delay (s) 15.6 22.1 10.6 25.1
Approach LOS B C B C

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 45.7 Sum of lost time (s) 25.6
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 148 867 141 109 479 233 417 438 351 502 437 219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 161 942 153 118 521 253 453 476 382 546 475 238
RTOR Reduction (vph) 0 18 0 0 0 137 0 0 142 0 0 186
Lane Group Flow (vph) 161 1077 0 118 521 116 453 476 240 546 475 52
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 9.8 29.2 10.6 30.2 46.1 18.4 24.2 24.2 15.9 21.8 21.8
Effective Green, g (s) 9.8 29.2 10.6 30.2 46.1 18.4 24.2 24.2 15.9 21.8 21.8
Actuated g/C Ratio 0.10 0.29 0.11 0.30 0.46 0.18 0.24 0.24 0.16 0.22 0.22
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 173 1448 187 1530 1280 629 853 382 544 768 344
v/s Ratio Prot c0.09 c0.22 0.07 0.10 0.01 0.13 0.13 c0.16 0.13
v/s Ratio Perm 0.03 c0.15 0.03
v/c Ratio 0.93 0.74 0.63 0.34 0.09 0.72 0.56 0.63 1.00 0.62 0.15
Uniform Delay, d1 45.0 32.2 43.0 27.3 15.3 38.6 33.4 34.1 42.2 35.5 31.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.5 2.1 6.8 0.1 0.0 4.1 0.8 3.2 39.5 1.5 0.2
Delay (s) 93.5 34.3 49.8 27.5 15.4 42.6 34.2 37.3 81.7 37.0 32.0
Level of Service F C D C B D C D F D C
Approach Delay (s) 41.9 27.0 38.0 55.5
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 41.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.4 Sum of lost time (s) 15.1
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 1751 21 47 697 86 24 7 484 474 13 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.98 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5076 1770 6303 1794 1583 1770 1615
Flt Permitted 0.95 1.00 0.95 1.00 0.81 1.00 0.73 1.00
Satd. Flow (perm) 1770 5076 1770 6303 1501 1583 1369 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 1903 23 51 758 93 26 8 526 515 14 109
RTOR Reduction (vph) 0 1 0 0 18 0 0 0 65 0 65 0
Lane Group Flow (vph) 48 1925 0 51 833 0 0 34 461 515 58 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 6.4 49.2 3.8 47.6 46.2 46.2 46.2 46.2
Effective Green, g (s) 6.4 49.2 3.8 47.6 46.2 46.2 46.2 46.2
Actuated g/C Ratio 0.06 0.43 0.03 0.41 0.40 0.40 0.40 0.40
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 2160 58 2595 600 633 547 645
v/s Ratio Prot 0.03 c0.38 c0.03 0.13 0.04
v/s Ratio Perm 0.02 0.29 c0.38
v/c Ratio 0.49 0.89 0.88 0.32 0.06 0.73 0.94 0.09
Uniform Delay, d1 53.0 30.7 55.7 23.0 21.3 29.4 33.4 21.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 5.1 75.1 0.1 0.0 4.2 24.7 0.1
Delay (s) 56.8 35.8 130.8 23.1 21.4 33.5 58.1 21.7
Level of Service E D F C C C E C
Approach Delay (s) 36.3 29.2 32.8 51.1
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 36.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 115.6 Sum of lost time (s) 16.4
Intersection Capacity Utilization 104.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 81 123 227 27 63 189
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 134 247 29 68 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 276 571 261
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 276 571 261
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 85 74
cM capacity (veh/h) 1287 449 777

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 88 134 276 274
Volume Left 88 0 0 68
Volume Right 0 0 29 205
cSH 1287 1700 1700 657
Volume to Capacity 0.07 0.08 0.16 0.42
Queue Length 95th (ft) 6 0 0 51
Control Delay (s) 8.0 0.0 0.0 14.3
Lane LOS A B
Approach Delay (s) 3.2 0.0 14.3
Approach LOS B

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 25

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 16 170 216 16 38 38
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 17 185 235 17 41 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 252 463 243
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 252 463 243
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 92 95
cM capacity (veh/h) 1313 550 795

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 17 185 252 83
Volume Left 17 0 0 41
Volume Right 0 0 17 41
cSH 1313 1700 1700 650
Volume to Capacity 0.01 0.11 0.15 0.13
Queue Length 95th (ft) 1 0 0 11
Control Delay (s) 7.8 0.0 0.0 11.3
Lane LOS A B
Approach Delay (s) 0.7 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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ILV ANALYSIS WORKSHEETS 



 



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L
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R
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T 2
R 1

No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 26 Phase 3 Total 0 Phase 4 Total 820
Maximum 0 Maximum 82026 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 0 Maximum 
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500
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COMPUTED BY: Project Number at
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No. of Lane Use 2 1
Lanes Factor ILV/HR
1 = Total
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3 = L T R Near Capacity
4 = Over Capacity > 1,500
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No. of Lane Use 1 2
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Peak
Hour ILV/Hour Capacity

AM 601 Under Capacity

PM 846 Under Capacity

AM 1,263 Near Capacity

PM 1,020 Under Capacity

AM 1,908 Over Capacity

PM 1,931 Over Capacity

AM 1,359 Near Capacity

PM 1,108 Under Capacity

AM 855 Under Capacity

PM 1,319 Near Capacity

AM 719 Under Capacity

PM 1,218 Near Capacity

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps

Table X
Existing + Entire Project ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps
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PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS 

- NEAR TERM (WITHOUT PROJECT)  



 



HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 709 23 275 1569 199 22 10 172 123 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5000 1770 1533 1504 3433 3166
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5000 1770 1533 1504 3433 3166
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 771 25 299 1705 216 24 11 187 134 14 33
RTOR Reduction (vph) 0 0 9 0 10 0 0 85 78 0 29 0
Lane Group Flow (vph) 35 771 16 299 1911 0 24 16 19 134 18 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 2.8 57.3 69.5 15.6 69.5 5.6 6.5 22.1 11.4 12.6
Effective Green, g (s) 2.8 57.3 69.5 15.6 69.5 5.6 6.5 22.1 11.4 12.6
Actuated g/C Ratio 0.03 0.52 0.63 0.14 0.63 0.05 0.06 0.20 0.10 0.11
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 45 2649 1000 487 3159 90 91 362 356 363
v/s Ratio Prot 0.02 0.15 c0.09 c0.38 0.01 c0.01 0.01 c0.04 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.78 0.29 0.02 0.61 0.60 0.27 0.18 0.05 0.38 0.05
Uniform Delay, d1 53.3 14.9 7.5 44.4 12.1 50.2 49.2 35.5 46.0 43.4
Progression Factor 1.00 1.00 1.00 0.92 0.64 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 53.1 0.3 0.0 1.6 0.4 0.6 0.3 0.0 0.2 0.0
Delay (s) 106.3 15.2 7.5 42.6 8.0 50.8 49.6 35.5 46.2 43.4
Level of Service F B A D A D D D D D
Approach Delay (s) 18.8 12.7 43.6 45.5
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 17.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.8
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 774 230 0 1060 434 0 0 1154 0 0 168
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 841 250 0 1152 472 0 0 1254 0 0 183
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.96 0.91 0.93 0.93 0.91 0.93 0.93 0.96
vC, conflicting volume 1624 1091 1600 2465 421 2827 2243 576
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1573 906 1320 2251 171 2640 2012 486
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 64
cM capacity (veh/h) 400 680 68 38 769 0 54 508

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 421 421 250 576 576 472 1254 91 91
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 250 0 0 472 1254 91 91
cSH 1700 1700 1700 1700 1700 1700 769 508 508
Volume to Capacity 0.25 0.25 0.15 0.34 0.34 0.28 1.63 0.18 0.18
Queue Length 95th (ft) 0 0 0 0 0 0 1692 16 16
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 305.7 13.6 13.6
Lane LOS F B B
Approach Delay (s) 0.0 0.0 305.7 13.6
Approach LOS F B

Intersection Summary
Average Delay 92.9
Intersection Capacity Utilization 99.5% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
NP Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1720 205 0 605 203 822 0 892 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1870 223 0 658 221 893 0 970 0 0 0
RTOR Reduction (vph) 0 0 117 0 0 116 0 0 4 0 0 0
Lane Group Flow (vph) 0 1870 106 0 658 105 446 447 966 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 52.1 52.1 52.1 52.1 47.1 47.1 47.1
Effective Green, g (s) 52.1 52.1 52.1 52.1 47.1 47.1 47.1
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.43 0.43 0.43
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2408 750 2408 750 720 720 1193
v/s Ratio Prot c0.37 0.13 0.27 0.27 c0.35
v/s Ratio Perm 0.07 0.07
v/c Ratio 0.78 0.14 0.27 0.14 0.62 0.62 0.81
Uniform Delay, d1 24.1 16.3 17.5 16.3 24.5 24.5 27.5
Progression Factor 0.87 0.36 0.58 0.70 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.4 0.3 0.4 1.6 1.7 4.2
Delay (s) 23.6 6.3 10.5 11.9 26.1 26.2 31.7
Level of Service C A B B C C C
Approach Delay (s) 21.7 10.8 29.0 0.0
Approach LOS C B C A

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
4: Clairemont Mesa Boulevard & Kearny Villa Road 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
NP Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 163 1414 1037 146 599 12 146 81 132 39 89 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 177 1537 1127 159 651 13 159 88 143 42 97 150
RTOR Reduction (vph) 0 0 0 0 0 11 0 0 61 0 0 63
Lane Group Flow (vph) 177 1537 1127 159 651 2 159 88 82 42 97 87
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 4.0 62.9 110.0 4.8 63.6 17.5 12.2 17.5 62.9 5.6 11.1 63.6
Effective Green, g (s) 4.0 62.9 110.0 4.8 63.6 17.5 12.2 17.5 62.9 5.6 11.1 63.6
Actuated g/C Ratio 0.04 0.57 1.00 0.04 0.58 0.16 0.11 0.16 0.57 0.05 0.10 0.58
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 2908 1583 77 2940 252 381 296 905 90 188 915
v/s Ratio Prot 0.05 0.30 c0.09 0.13 0.05 0.05 0.02 0.05
v/s Ratio Perm c0.71 0.00 0.05 0.05
v/c Ratio 1.42 0.53 0.71 2.06 0.22 0.01 0.42 0.30 0.09 0.47 0.52 0.09
Uniform Delay, d1 53.0 14.5 0.0 52.6 11.2 38.9 45.6 40.8 10.6 50.7 46.9 10.4
Progression Factor 0.90 0.62 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 213.1 0.4 1.7 520.9 0.2 0.0 0.7 0.6 0.2 3.8 2.4 0.2
Delay (s) 260.8 9.3 1.7 573.5 11.4 39.0 46.3 41.4 10.8 54.5 49.3 10.6
Level of Service F A A F B D D D B D D B
Approach Delay (s) 22.0 120.4 32.2 29.9
Approach LOS C F C C

Intersection Summary
HCM Average Control Delay 42.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
5: Clairemont Mesa Boulevard & Complex Street 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 222 1083 100 68 660 95 45 4 83 51 1 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5021 1770 4989 1780 1583 1776 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.69 1.00
Satd. Flow (perm) 1770 5021 1770 4989 1307 1583 1287 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 241 1177 109 74 717 103 49 4 90 55 1 37
RTOR Reduction (vph) 0 9 0 0 16 0 0 0 81 0 0 33
Lane Group Flow (vph) 241 1277 0 74 804 0 0 53 9 0 56 4
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 16.0 51.9 7.5 43.4 7.6 7.6 7.6 7.6
Effective Green, g (s) 16.0 51.9 7.5 43.4 7.6 7.6 7.6 7.6
Actuated g/C Ratio 0.20 0.66 0.09 0.55 0.10 0.10 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 3299 168 2741 126 152 124 152
v/s Ratio Prot c0.14 c0.25 0.04 0.16
v/s Ratio Perm 0.04 0.01 c0.04 0.00
v/c Ratio 0.67 0.39 0.44 0.29 0.42 0.06 0.45 0.02
Uniform Delay, d1 29.1 6.2 33.8 9.6 33.6 32.4 33.7 32.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 0.3 1.8 0.3 2.3 0.2 2.6 0.1
Delay (s) 34.0 6.6 35.6 9.8 35.9 32.6 36.3 32.4
Level of Service C A D A D C D C
Approach Delay (s) 10.9 12.0 33.8 34.8
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 79.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
6: Clairemont Mesa Boulevard & Overland Avenue 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 297 720 281 162 639 63 146 169 76 31 28 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4871 3433 5085 1583 1770 3374 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4871 3433 5085 1583 1770 3374 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 323 783 305 176 695 68 159 184 83 34 30 66
RTOR Reduction (vph) 0 64 0 0 0 52 0 45 0 0 0 44
Lane Group Flow (vph) 323 1024 0 176 695 16 159 222 0 34 30 22
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 13.6 31.0 8.8 26.1 26.1 15.5 47.7 3.8 36.0 36.0
Effective Green, g (s) 13.6 31.0 8.8 26.1 26.1 15.5 47.7 3.8 36.0 36.0
Actuated g/C Ratio 0.12 0.28 0.08 0.24 0.24 0.14 0.43 0.03 0.33 0.33
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 1373 275 1207 376 249 1463 61 610 518
v/s Ratio Prot 0.09 c0.21 0.05 c0.14 c0.09 c0.07 c0.02 0.02
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.76 0.75 0.64 0.58 0.04 0.64 0.15 0.56 0.05 0.04
Uniform Delay, d1 46.6 35.9 49.1 37.1 32.3 44.6 18.9 52.3 25.3 25.2
Progression Factor 1.00 1.00 0.79 0.46 0.22 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 3.7 4.1 1.6 0.2 5.3 0.0 10.6 0.2 0.2
Delay (s) 54.5 39.6 43.0 18.6 7.3 49.9 18.9 62.9 25.5 25.4
Level of Service D D D B A D B E C C
Approach Delay (s) 43.1 22.4 30.5 35.2
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 34.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
7: Clairemont Mesa Boulevard & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 355 312 135 452 670 358 89 226 69 155 447 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4855 3433 4820 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4855 3433 4820 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 386 339 147 491 728 389 97 246 75 168 486 153
RTOR Reduction (vph) 0 72 0 0 87 0 0 0 53 0 0 105
Lane Group Flow (vph) 386 414 0 491 1030 0 97 246 23 168 486 48
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 15.2 34.1 16.7 35.7 7.0 33.0 33.0 6.6 32.8 32.8
Effective Green, g (s) 15.2 34.1 16.7 35.7 7.0 33.0 33.0 6.6 32.8 32.8
Actuated g/C Ratio 0.14 0.31 0.15 0.32 0.06 0.30 0.30 0.06 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 474 1505 521 1564 218 1062 475 206 1055 472
v/s Ratio Prot c0.11 0.09 c0.14 c0.21 0.03 0.07 c0.05 c0.14
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.81 0.28 0.94 0.66 0.44 0.23 0.05 0.82 0.46 0.10
Uniform Delay, d1 46.0 28.6 46.2 31.9 49.6 29.0 27.3 51.1 31.4 27.9
Progression Factor 0.54 0.14 0.84 0.77 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 0.3 25.2 2.1 1.4 0.5 0.2 21.4 1.4 0.4
Delay (s) 32.9 4.2 64.0 26.6 51.1 29.5 27.5 72.5 32.9 28.4
Level of Service C A E C D C C E C C
Approach Delay (s) 16.9 38.0 34.1 40.3
Approach LOS B D C D

Intersection Summary
HCM Average Control Delay 33.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 23.7
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
8: Clairemont Mesa Boulevard & Project Access 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 628 148 0 1209 0 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 5.1 4.4
Lane Util. Factor 0.91 1.00 0.91 0.88
Frt 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 5085 1583 5085 2787
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 5085 1583 5085 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 683 161 0 1314 0 2
RTOR Reduction (vph) 0 150 0 0 0 2
Lane Group Flow (vph) 683 11 0 1314 0 0
Turn Type custom Prot Perm
Protected Phases 2 1 6 3
Permitted Phases 4 3
Actuated Green, G (s) 83.0 7.5 83.1 5.5
Effective Green, g (s) 83.0 7.5 83.1 5.5
Actuated g/C Ratio 0.75 0.07 0.76 0.05
Clearance Time (s) 5.2 4.4 5.1 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3837 108 3841 139
v/s Ratio Prot 0.13 c0.26
v/s Ratio Perm c0.01 c0.00
v/c Ratio 0.18 0.10 0.34 0.00
Uniform Delay, d1 3.8 48.1 4.4 49.6
Progression Factor 0.76 2.73 0.61 1.00
Incremental Delay, d2 0.1 0.4 0.2 0.0
Delay (s) 3.0 131.7 2.9 49.6
Level of Service A F A D
Approach Delay (s) 27.6 2.9 49.6
Approach LOS C A D

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.9
Intersection Capacity Utilization 27.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 481 137 382 1250 160 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 523 149 415 1359 174 76
RTOR Reduction (vph) 0 0 49 0 0 0 25
Lane Group Flow (vph) 0 523 100 415 1359 174 51
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 47.5 47.5 30.9 83.4 16.2 47.1
Effective Green, g (s) 47.5 47.5 30.9 83.4 16.2 47.1
Actuated g/C Ratio 0.43 0.43 0.28 0.76 0.15 0.43
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1528 684 497 3855 261 678
v/s Ratio Prot 0.15 c0.23 c0.27 c0.10 0.02
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.34 0.15 0.84 0.35 0.67 0.08
Uniform Delay, d1 20.8 19.0 37.2 4.4 44.3 18.6
Progression Factor 0.45 0.10 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.4 11.5 0.3 6.3 0.0
Delay (s) 9.9 2.4 48.7 4.6 50.6 18.6
Level of Service A A D A D B
Approach Delay (s) 8.3 15.0 40.9
Approach LOS A B D

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.7
Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 311 242 462 991 0 0 0 0 99 1 641
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1447 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1447 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 338 263 502 1077 0 0 0 0 108 1 697
RTOR Reduction (vph) 0 0 184 0 0 0 0 0 0 0 46 46
Lane Group Flow (vph) 0 338 79 502 1077 0 0 0 0 97 308 309
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 24.9 29.9 33.2 62.1 29.9 29.9 29.9
Effective Green, g (s) 24.9 29.9 33.2 62.1 29.9 29.9 29.9
Actuated g/C Ratio 0.25 0.30 0.33 0.62 0.30 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 881 833 1140 2198 503 433 450
v/s Ratio Prot 0.10 0.15 c0.30 0.06 c0.21
v/s Ratio Perm 0.03 0.21
v/c Ratio 0.38 0.09 0.44 0.49 0.19 0.71 0.69
Uniform Delay, d1 31.2 25.3 26.1 10.3 26.1 31.2 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.8 0.2 5.5 4.3
Delay (s) 31.5 25.3 26.4 11.1 26.3 36.7 35.3
Level of Service C C C B C D D
Approach Delay (s) 28.8 16.0 0.0 34.8
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 145 271 0 0 591 198 1017 0 168 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3406 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3406 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 158 295 0 0 642 215 1105 0 183 0 0 0
RTOR Reduction (vph) 0 0 0 0 39 0 0 0 113 0 0 0
Lane Group Flow (vph) 158 295 0 0 818 0 1105 0 70 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 6.8 39.3 28.3 30.7 30.7
Effective Green, g (s) 6.8 39.3 28.3 30.7 30.7
Actuated g/C Ratio 0.08 0.49 0.35 0.38 0.38
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 292 1739 1205 1317 607
v/s Ratio Prot c0.05 0.08 c0.24 c0.32
v/s Ratio Perm 0.04
v/c Ratio 0.54 0.17 0.68 0.84 0.12
Uniform Delay, d1 35.1 11.3 22.0 22.4 15.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.2 3.1 4.9 0.1
Delay (s) 37.1 11.5 25.1 27.3 16.0
Level of Service D B C C B
Approach Delay (s) 20.4 25.1 25.7 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
12: Lightwave Avenue & Overland Avenue 2/15/2013

San Diego Central Hospital  9/4/2012 Ex + Cuml (Near-Term) AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 102 127 52 104 202 240 50 128 35 131 304 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.92 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3384 1770 3251 1770 3425 1770 3407
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3384 1770 3251 1770 3425 1770 3407
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 111 138 57 113 220 261 54 139 38 142 330 109
RTOR Reduction (vph) 0 45 0 0 206 0 0 28 0 0 34 0
Lane Group Flow (vph) 111 150 0 113 275 0 54 149 0 142 405 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 6.6 11.8 6.6 11.8 3.7 9.9 9.5 15.7
Effective Green, g (s) 6.6 11.8 6.6 11.8 3.7 9.9 9.5 15.7
Actuated g/C Ratio 0.12 0.21 0.12 0.21 0.07 0.18 0.17 0.28
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 207 708 207 680 116 601 298 948
v/s Ratio Prot 0.06 0.04 c0.06 c0.08 c0.03 0.04 0.08 c0.12
v/s Ratio Perm
v/c Ratio 0.54 0.21 0.55 0.40 0.47 0.25 0.48 0.43
Uniform Delay, d1 23.5 18.5 23.5 19.3 25.4 20.0 21.2 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.2 1.6 0.4 1.1 0.2 0.4 0.3
Delay (s) 24.8 18.6 25.1 19.7 26.5 20.3 21.6 17.0
Level of Service C B C B C C C B
Approach Delay (s) 20.9 20.7 21.7 18.1
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 56.4 Sum of lost time (s) 18.6
Intersection Capacity Utilization 49.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 303 347 133 336 446 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3528
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3528
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 377 145 365 485 10
RTOR Reduction (vph) 0 222 0 0 1 0
Lane Group Flow (vph) 329 155 145 365 494 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 20.4 20.4 11.5 48.3 32.6
Effective Green, g (s) 20.4 20.4 11.5 48.3 32.6
Actuated g/C Ratio 0.25 0.25 0.14 0.60 0.41
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 451 404 254 2137 1438
v/s Ratio Prot c0.19 c0.08 0.10 c0.14
v/s Ratio Perm 0.10
v/c Ratio 0.73 0.38 0.57 0.17 0.34
Uniform Delay, d1 27.3 24.6 31.9 7.0 16.3
Progression Factor 1.00 1.00 0.79 0.89 1.00
Incremental Delay, d2 5.8 0.6 3.0 0.2 0.7
Delay (s) 33.1 25.2 28.4 6.4 17.0
Level of Service C C C A B
Approach Delay (s) 28.9 12.6 17.0
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 0 525 0 0 0 0 363 53 51 733 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 0 571 0 0 0 0 395 58 55 797 0
RTOR Reduction (vph) 0 0 176 0 0 0 0 0 28 0 0 0
Lane Group Flow (vph) 0 115 395 0 0 0 0 395 30 55 797 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 17.7 17.7 41.3 41.3 5.5 51.0
Effective Green, g (s) 17.7 17.7 41.3 41.3 5.5 51.0
Actuated g/C Ratio 0.22 0.22 0.52 0.52 0.07 0.64
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 392 617 1827 817 122 2256
v/s Ratio Prot 0.11 0.03 c0.23
v/s Ratio Perm 0.06 c0.14 0.02
v/c Ratio 0.29 0.64 0.22 0.04 0.45 0.35
Uniform Delay, d1 25.9 28.3 10.5 9.5 35.8 6.8
Progression Factor 1.00 1.00 1.00 1.00 0.88 0.48
Incremental Delay, d2 0.4 2.3 0.3 0.1 2.4 0.4
Delay (s) 26.4 30.5 10.8 9.6 34.0 3.7
Level of Service C C B A C A
Approach Delay (s) 29.8 0.0 10.7 5.6
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 129 73 47 6 3 9 18 276 49 76 930 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.98 1.00 0.97
Flt Protected 0.95 0.99 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1744 1583 1770 1648 1770 3460 3433 3426
Flt Permitted 0.95 0.99 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1744 1583 1770 1648 1770 3460 3433 3426
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 79 51 7 3 10 20 300 53 83 1011 275
RTOR Reduction (vph) 0 0 44 0 10 0 0 17 0 0 28 0
Lane Group Flow (vph) 108 111 7 7 3 0 20 336 0 83 1258 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.7 7.7 7.7 1.0 1.0 1.0 28.8 2.5 30.3
Effective Green, g (s) 7.7 7.7 7.7 1.0 1.0 1.0 28.8 2.5 30.3
Actuated g/C Ratio 0.14 0.14 0.14 0.02 0.02 0.02 0.51 0.04 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 231 240 218 32 29 32 1779 153 1854
v/s Ratio Prot c0.06 0.06 c0.00 0.00 0.01 0.10 c0.02 c0.37
v/s Ratio Perm 0.00
v/c Ratio 0.47 0.46 0.03 0.22 0.11 0.62 0.19 0.54 0.68
Uniform Delay, d1 22.3 22.2 20.9 27.1 27.1 27.3 7.3 26.2 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.4 0.1 3.4 1.7 32.4 0.1 3.9 1.0
Delay (s) 23.8 23.7 21.0 30.5 28.7 59.7 7.4 30.1 10.3
Level of Service C C C C C E A C B
Approach Delay (s) 23.2 29.4 10.2 11.5
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 56.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 38 33 29 37 63 105 276 28 98 884 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.98 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1833 1583 1822 1583 1770 3491 1770 3483
Flt Permitted 0.86 1.00 0.83 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1542 1583 1770 3491 1770 3483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 20 41 36 32 40 68 114 300 30 107 961 114
RTOR Reduction (vph) 0 0 33 0 0 61 0 6 0 0 8 0
Lane Group Flow (vph) 0 61 3 0 72 7 114 324 0 107 1067 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 5.0 5.0 5.6 5.6 5.7 27.4 6.0 27.7
Effective Green, g (s) 5.0 5.0 5.6 5.6 5.7 27.4 6.0 27.7
Actuated g/C Ratio 0.09 0.09 0.10 0.10 0.11 0.51 0.11 0.52
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 150 148 161 165 188 1785 198 1800
v/s Ratio Prot c0.06 0.09 0.06 c0.31
v/s Ratio Perm 0.04 0.00 c0.05 0.00
v/c Ratio 0.41 0.02 0.45 0.04 0.61 0.18 0.54 0.59
Uniform Delay, d1 22.9 22.1 22.5 21.6 22.9 7.1 22.5 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 0.7 0.0 3.8 0.1 1.6 0.7
Delay (s) 23.6 22.1 23.3 21.6 26.6 7.1 24.1 9.7
Level of Service C C C C C A C A
Approach Delay (s) 23.0 22.5 12.1 11.0
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 53.6 Sum of lost time (s) 9.3
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 0 21 2 0 0 41 343 5 6 744 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3532 1770 3493
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3532 1770 3493
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 0 23 2 0 0 45 373 5 7 809 78
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 24 1 0 0 2 0 45 378 0 7 882 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 3.2 3.2 0.8 2.7 34.2 0.5 32.0
Effective Green, g (s) 3.2 3.2 0.8 2.7 34.2 0.5 32.0
Actuated g/C Ratio 0.05 0.05 0.01 0.05 0.59 0.01 0.55
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 97 87 24 159 2076 15 1921
v/s Ratio Prot c0.01 0.00 c0.00 c0.01 0.11 0.00 c0.25
v/s Ratio Perm
v/c Ratio 0.25 0.01 0.08 0.28 0.18 0.47 0.46
Uniform Delay, d1 26.3 26.0 28.3 26.8 5.5 28.7 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.4 0.1 8.1 0.5
Delay (s) 26.8 26.0 28.9 27.2 5.7 36.8 8.3
Level of Service C C C C A D A
Approach Delay (s) 26.4 28.9 7.9 8.6
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 58.2 Sum of lost time (s) 19.5
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 11 21 23 13 7 200 653 82 34 625 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1799 1583 1805 1583 3433 3480 1770 3462
Flt Permitted 0.93 1.00 0.89 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1726 1583 1652 1583 3433 3480 1770 3462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 12 23 25 14 8 217 710 89 37 679 116
RTOR Reduction (vph) 0 0 21 0 0 7 0 8 0 0 14 0
Lane Group Flow (vph) 0 42 2 0 39 1 217 791 0 37 781 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 3.7 3.7 3.7 3.7 6.7 28.2 1.4 22.9
Effective Green, g (s) 3.7 3.7 3.7 3.7 6.7 28.2 1.4 22.9
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.14 0.59 0.03 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 133 122 128 122 480 2049 52 1655
v/s Ratio Prot c0.06 0.23 0.02 c0.23
v/s Ratio Perm c0.02 0.00 0.02 0.00
v/c Ratio 0.32 0.01 0.30 0.01 0.45 0.39 0.71 0.47
Uniform Delay, d1 20.9 20.4 20.9 20.4 18.9 5.2 23.0 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.0 0.2 0.3 31.6 0.6
Delay (s) 21.4 20.4 21.4 20.4 19.2 5.6 54.6 9.0
Level of Service C C C C B A D A
Approach Delay (s) 21.1 21.2 8.5 11.0
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 47.9 Sum of lost time (s) 14.6
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 0 416 137 0 1020
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 452 149 0 1109
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.90 0.99 0.99
vC, conflicting volume 1007 226 601
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 745 203 581
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 315 797 981

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 0 226 226 149 554 554
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 149 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.13 0.13 0.09 0.33 0.33
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 95 59 110 40 79 97 317 369 0 204 594 323
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1709 3433 3539 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1709 3433 3539 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 64 120 43 86 105 345 401 0 222 646 351
RTOR Reduction (vph) 0 0 65 0 47 0 0 0 0 0 0 215
Lane Group Flow (vph) 103 64 55 43 144 0 345 401 0 222 646 136
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 7.9 17.7 30.4 3.2 13.6 12.7 17.7 14.7 19.7 27.6
Effective Green, g (s) 7.9 17.7 30.4 3.2 13.6 12.7 17.7 14.7 19.7 27.6
Actuated g/C Ratio 0.11 0.25 0.43 0.04 0.19 0.18 0.25 0.21 0.28 0.39
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 380 462 674 79 326 611 877 364 976 612
v/s Ratio Prot c0.03 0.03 0.01 c0.02 c0.08 c0.10 0.11 0.13 c0.18 0.02
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.27 0.14 0.08 0.54 0.44 0.56 0.46 0.61 0.66 0.22
Uniform Delay, d1 29.1 20.9 12.2 33.4 25.5 26.8 22.8 25.7 22.9 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.1 7.5 1.0 1.2 0.4 2.9 1.7 0.2
Delay (s) 29.5 21.0 12.2 40.8 26.5 28.0 23.2 28.6 24.6 14.9
Level of Service C C B D C C C C C B
Approach Delay (s) 20.4 29.1 25.4 22.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 71.4 Sum of lost time (s) 17.5
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 3 143 9 0 5 499 733 40 12 479 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3512 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3512 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 3 155 10 0 5 542 797 43 13 521 182
RTOR Reduction (vph) 0 0 92 0 0 5 0 2 0 0 0 125
Lane Group Flow (vph) 59 3 63 0 10 0 542 838 0 13 521 57
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 3.6 3.6 25.4 1.0 1.0 21.8 37.1 0.6 15.9 15.9
Effective Green, g (s) 3.6 3.6 25.4 1.0 1.0 21.8 37.1 0.6 15.9 15.9
Actuated g/C Ratio 0.06 0.06 0.41 0.02 0.02 0.35 0.59 0.01 0.25 0.25
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 198 107 644 28 25 1199 2088 17 902 403
v/s Ratio Prot c0.02 0.00 0.03 c0.01 c0.16 0.24 0.01 c0.15
v/s Ratio Perm 0.01 0.00 0.04
v/c Ratio 0.30 0.03 0.10 0.36 0.00 0.45 0.40 0.76 0.58 0.14
Uniform Delay, d1 28.2 27.7 11.4 30.4 30.2 15.7 6.7 30.8 20.3 18.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.1 0.1 7.7 0.1 0.3 0.1 106.9 0.9 0.2
Delay (s) 29.0 27.9 11.5 38.0 30.3 16.0 6.9 137.7 21.2 18.1
Level of Service C C B D C B A F C B
Approach Delay (s) 16.5 35.4 10.4 22.5
Approach LOS B D B C

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 62.4 Sum of lost time (s) 20.1
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml (Near-Term) AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 193 257 398 584 881 681 117 477 66 138 304 96
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4621 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4621 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 210 279 433 635 958 740 127 518 72 150 330 104
RTOR Reduction (vph) 0 248 0 0 0 151 0 0 56 0 0 84
Lane Group Flow (vph) 210 464 0 635 958 589 127 518 16 150 330 20
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 15.0 17.6 22.0 24.8 29.9 8.1 19.2 19.2 5.1 16.3 16.3
Effective Green, g (s) 15.0 17.6 22.0 24.8 29.9 8.1 19.2 19.2 5.1 16.3 16.3
Actuated g/C Ratio 0.18 0.21 0.26 0.29 0.35 0.10 0.23 0.23 0.06 0.19 0.19
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 964 461 1494 987 329 805 360 207 683 306
v/s Ratio Prot 0.12 0.10 c0.36 c0.19 0.04 0.04 c0.15 c0.04 0.09
v/s Ratio Perm 0.18 0.01 0.01
v/c Ratio 0.67 0.48 1.38 0.64 0.60 0.39 0.64 0.05 0.72 0.48 0.07
Uniform Delay, d1 32.4 29.4 31.2 25.9 22.3 35.8 29.5 25.4 39.0 30.3 27.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 0.4 183.1 1.0 1.0 0.8 1.8 0.1 11.9 0.5 0.1
Delay (s) 37.6 29.8 214.3 26.9 23.3 36.6 31.3 25.5 50.8 30.8 27.9
Level of Service D C F C C D C C D C C
Approach Delay (s) 31.6 76.7 31.6 35.5
Approach LOS C E C D

Intersection Summary
HCM Average Control Delay 55.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.4 Sum of lost time (s) 14.2
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 306 35 348 2109 484 17 16 35 81 6 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 5007 1770 6228 1816 1583 1770 1651
Flt Permitted 0.95 1.00 0.95 1.00 0.84 1.00 0.73 1.00
Satd. Flow (perm) 1770 5007 1770 6228 1558 1583 1368 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 333 38 378 2292 526 18 17 38 88 7 22
RTOR Reduction (vph) 0 13 0 0 24 0 0 0 34 0 20 0
Lane Group Flow (vph) 114 358 0 378 2794 0 0 35 4 88 9 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 9.1 11.6 51.2 54.7 9.4 9.4 9.4 9.4
Effective Green, g (s) 9.1 11.6 51.2 54.7 9.4 9.4 9.4 9.4
Actuated g/C Ratio 0.10 0.13 0.58 0.62 0.11 0.11 0.11 0.11
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 182 656 1023 3845 165 168 145 175
v/s Ratio Prot 0.06 c0.07 0.21 c0.45 0.01
v/s Ratio Perm 0.02 0.00 c0.06
v/c Ratio 0.63 0.55 0.37 0.73 0.21 0.02 0.61 0.05
Uniform Delay, d1 38.1 36.0 10.0 11.8 36.2 35.5 37.8 35.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.9 0.2 0.7 0.6 0.1 7.0 0.1
Delay (s) 44.7 37.0 10.3 12.5 36.9 35.5 44.8 35.7
Level of Service D D B B D D D D
Approach Delay (s) 38.8 12.2 36.2 42.6
Approach LOS D B D D

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 88.6 Sum of lost time (s) 18.1
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 265 192 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 288 209 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 209 497 209
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 209 497 209
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1362 533 832

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 288 209 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.17 0.12 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 17.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 211 100 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 229 109 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 109 338 109
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 109 338 109
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1482 658 945

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 229 109 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.13 0.06 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 14.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1586 58 200 1155 115 40 9 516 227 15 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5016 1770 1513 1504 3433 3137
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5016 1770 1513 1504 3433 3137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1724 63 217 1255 125 43 10 561 247 16 50
RTOR Reduction (vph) 0 0 18 0 6 0 0 170 11 0 47 0
Lane Group Flow (vph) 54 1724 45 217 1374 0 43 115 275 247 19 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.5 71.6 78.3 14.8 78.3 21.2 14.5 29.3 14.9 8.5
Effective Green, g (s) 7.5 71.6 78.3 14.8 78.3 21.2 14.5 29.3 14.9 8.5
Actuated g/C Ratio 0.06 0.53 0.58 0.11 0.58 0.16 0.11 0.22 0.11 0.06
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 98 2697 918 376 2909 278 163 326 379 198
v/s Ratio Prot 0.03 c0.34 0.06 0.27 0.02 0.08 c0.09 c0.07 0.01
v/s Ratio Perm 0.03 0.09
v/c Ratio 0.55 0.64 0.05 0.58 0.47 0.15 0.71 0.84 0.65 0.10
Uniform Delay, d1 62.1 22.5 12.3 57.1 16.4 49.2 58.2 50.7 57.6 59.6
Progression Factor 1.00 1.00 1.00 0.91 0.92 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 1.2 0.0 1.3 0.2 0.1 10.9 17.1 3.1 0.1
Delay (s) 65.9 23.7 12.3 53.4 15.2 49.3 69.1 67.7 60.6 59.7
Level of Service E C B D B D E E E E
Approach Delay (s) 24.5 20.4 67.1 60.4
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cumu PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1508 820 0 983 1017 0 0 402 0 0 52
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1639 891 0 1068 1105 0 0 437 0 0 57
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.95 0.76 0.78 0.78 0.76 0.78 0.78 0.95
vC, conflicting volume 2174 2530 2230 3813 820 2325 3599 534
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2135 2382 1756 3780 130 1878 3506 418
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 36 100 100 90
cM capacity (veh/h) 239 152 38 3 680 12 5 558

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 820 820 891 534 534 1105 437 28 28
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 891 0 0 1105 437 28 28
cSH 1700 1700 1700 1700 1700 1700 680 558 558
Volume to Capacity 0.48 0.48 0.52 0.31 0.31 0.65 0.64 0.05 0.05
Queue Length 95th (ft) 0 0 0 0 0 0 117 4 4
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 19.3 11.8 11.8
Lane LOS C B B
Approach Delay (s) 0.0 0.0 19.3 11.8
Approach LOS C B

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1105 805 0 1770 680 215 0 384 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1201 875 0 1924 739 234 0 417 0 0 0
RTOR Reduction (vph) 0 0 185 0 0 157 0 0 181 0 0 0
Lane Group Flow (vph) 0 1201 690 0 1924 582 117 117 236 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 106.4 106.4 106.4 106.4 17.8 17.8 17.8
Effective Green, g (s) 106.4 106.4 106.4 106.4 17.8 17.8 17.8
Actuated g/C Ratio 0.79 0.79 0.79 0.79 0.13 0.13 0.13
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 4008 1248 4008 1248 222 222 367
v/s Ratio Prot 0.24 0.38 0.07 0.07 c0.08
v/s Ratio Perm c0.44 0.37
v/c Ratio 0.30 0.55 0.48 0.47 0.53 0.53 0.64
Uniform Delay, d1 4.0 5.4 4.9 4.8 54.7 54.7 55.6
Progression Factor 0.59 2.08 0.28 1.60 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.5 0.3 0.9 2.3 2.3 3.8
Delay (s) 2.5 12.7 1.7 8.6 56.9 56.9 59.4
Level of Service A B A A E E E
Approach Delay (s) 6.8 3.6 58.5 0.0
Approach LOS A A E A

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 176 941 372 163 1685 24 509 122 222 39 114 273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 191 1023 404 177 1832 26 553 133 241 42 124 297
RTOR Reduction (vph) 0 0 0 0 0 5 0 0 149 0 0 156
Lane Group Flow (vph) 191 1023 404 177 1832 21 553 133 92 42 124 141
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 10.1 51.6 135.0 22.9 64.3 33.8 26.4 33.8 51.6 7.5 15.1 64.3
Effective Green, g (s) 10.1 51.6 135.0 22.9 64.3 33.8 26.4 33.8 51.6 7.5 15.1 64.3
Actuated g/C Ratio 0.07 0.38 1.00 0.17 0.48 0.25 0.20 0.25 0.38 0.06 0.11 0.48
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 257 1944 1583 300 2422 396 671 466 605 98 208 754
v/s Ratio Prot c0.06 0.20 0.10 c0.36 c0.16 0.07 0.02 c0.07
v/s Ratio Perm 0.26 0.01 0.06 0.09
v/c Ratio 0.74 0.53 0.26 0.59 0.76 0.05 0.82 0.29 0.15 0.43 0.60 0.19
Uniform Delay, d1 61.2 32.2 0.0 51.7 28.9 38.4 52.1 40.9 27.4 61.7 57.0 20.3
Progression Factor 1.08 0.89 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.5 1.0 0.4 3.0 2.3 0.1 8.1 0.3 0.5 3.0 4.5 0.6
Delay (s) 76.3 29.6 0.4 54.7 31.2 38.5 60.2 41.2 27.9 64.7 61.6 20.9
Level of Service E C A D C D E D C E E C
Approach Delay (s) 27.8 33.3 49.1 35.8
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 34.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 19.1
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 988 38 92 1110 41 93 4 49 76 5 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 5057 1770 5058 1777 1583 1779 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.66 1.00 0.61 1.00
Satd. Flow (perm) 1770 5057 1770 5058 1230 1583 1136 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 1074 41 100 1207 45 101 4 53 83 5 90
RTOR Reduction (vph) 0 3 0 0 3 0 0 0 46 0 0 77
Lane Group Flow (vph) 109 1112 0 100 1249 0 0 105 7 0 88 13
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 9.8 60.4 9.4 60.0 13.2 13.2 13.2 13.2
Effective Green, g (s) 9.8 60.4 9.4 60.0 13.2 13.2 13.2 13.2
Actuated g/C Ratio 0.10 0.64 0.10 0.63 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 3215 175 3195 171 220 158 220
v/s Ratio Prot c0.06 0.22 0.06 c0.25
v/s Ratio Perm c0.09 0.00 0.08 0.01
v/c Ratio 0.60 0.35 0.57 0.39 0.61 0.03 0.56 0.06
Uniform Delay, d1 40.7 8.1 40.9 8.6 38.5 35.4 38.2 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.3 4.5 0.4 6.4 0.1 4.2 0.1
Delay (s) 45.8 8.4 45.3 8.9 44.9 35.4 42.4 35.6
Level of Service D A D A D D D D
Approach Delay (s) 11.7 11.6 41.7 39.0
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
6: Clairemont Mesa Boulevard & Overland Avenue 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cumu PM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 917 169 201 829 34 203 87 164 77 151 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4966 3433 5085 1583 1770 3193 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4966 3433 5085 1583 1770 3193 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 147 997 184 218 901 37 221 95 178 84 164 320
RTOR Reduction (vph) 0 19 0 0 0 17 0 117 0 0 0 181
Lane Group Flow (vph) 147 1162 0 218 901 20 221 156 0 84 164 139
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 10.8 45.7 13.1 47.9 47.9 21.4 46.5 11.0 36.1 36.1
Effective Green, g (s) 10.8 45.7 13.1 47.9 47.9 21.4 46.5 11.0 36.1 36.1
Actuated g/C Ratio 0.08 0.34 0.10 0.35 0.35 0.16 0.34 0.08 0.27 0.27
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 275 1681 333 1804 562 281 1100 144 498 423
v/s Ratio Prot 0.04 c0.23 c0.06 0.18 c0.12 0.05 c0.05 c0.09
v/s Ratio Perm 0.01 0.09
v/c Ratio 0.53 0.69 0.65 0.50 0.04 0.79 0.14 0.58 0.33 0.33
Uniform Delay, d1 59.7 38.6 58.8 34.1 28.5 54.6 30.5 59.8 39.7 39.7
Progression Factor 1.00 1.00 0.90 0.55 0.29 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 2.4 4.1 0.9 0.1 13.5 0.1 5.9 1.8 2.1
Delay (s) 61.7 40.9 56.8 19.6 8.5 68.1 30.6 65.7 41.5 41.8
Level of Service E D E B A E C E D D
Approach Delay (s) 43.2 26.2 47.4 45.2
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.2
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 318 891 125 227 462 123 228 520 191 545 434 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4991 3433 4925 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4991 3433 4925 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 346 968 136 247 502 134 248 565 208 592 472 316
RTOR Reduction (vph) 0 14 0 0 35 0 0 0 79 0 0 183
Lane Group Flow (vph) 346 1090 0 247 601 0 248 565 129 592 472 133
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 18.2 47.8 6.6 36.3 12.8 38.4 38.4 22.6 48.4 48.4
Effective Green, g (s) 18.2 47.8 6.6 36.3 12.8 38.4 38.4 22.6 48.4 48.4
Actuated g/C Ratio 0.13 0.35 0.05 0.27 0.09 0.28 0.28 0.17 0.36 0.36
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 1767 168 1324 325 1007 450 575 1269 568
v/s Ratio Prot c0.10 c0.22 c0.07 0.12 c0.07 c0.16 c0.17 0.13
v/s Ratio Perm 0.08 0.08
v/c Ratio 0.75 0.62 1.47 0.45 0.76 0.56 0.29 1.03 0.37 0.23
Uniform Delay, d1 56.2 36.0 64.2 41.1 59.6 41.1 37.6 56.2 32.1 30.3
Progression Factor 0.60 0.61 0.87 0.80 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 1.4 240.9 1.1 10.2 2.3 1.6 45.3 0.8 1.0
Delay (s) 39.4 23.3 297.1 33.9 69.8 43.4 39.2 101.5 32.9 31.3
Level of Service D C F C E D D F C C
Approach Delay (s) 27.1 107.5 49.0 62.0
Approach LOS C F D E

Intersection Summary
HCM Average Control Delay 57.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 3/25/2013
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1350 202 194 638 164 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1467 220 211 693 178 460
RTOR Reduction (vph) 0 0 23 0 0 0 12
Lane Group Flow (vph) 0 1467 197 211 693 178 448
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 79.1 79.1 21.6 105.7 18.9 40.5
Effective Green, g (s) 79.1 79.1 21.6 105.7 18.9 40.5
Actuated g/C Ratio 0.59 0.59 0.16 0.78 0.14 0.30
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2074 928 283 3981 248 526
v/s Ratio Prot c0.41 0.12 0.14 0.10 c0.14
v/s Ratio Perm 0.12 0.15
v/c Ratio 0.71 0.21 0.75 0.17 0.72 0.85
Uniform Delay, d1 19.8 13.2 54.1 3.7 55.5 44.4
Progression Factor 0.20 0.12 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.5 10.2 0.1 9.5 12.6
Delay (s) 5.9 2.1 64.3 3.8 65.0 57.0
Level of Service A A E A E E
Approach Delay (s) 5.4 17.9 59.2
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.1
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1210 564 207 625 0 0 0 0 777 7 219
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1607 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1607 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1315 613 225 679 0 0 0 0 845 8 238
RTOR Reduction (vph) 0 0 337 0 0 0 0 0 0 0 3 100
Lane Group Flow (vph) 0 1315 276 225 679 0 0 0 0 439 435 114
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 36.0 36.0 7.2 47.2 24.8 24.8 24.8
Effective Green, g (s) 36.0 36.0 7.2 47.2 24.8 24.8 24.8
Actuated g/C Ratio 0.45 0.45 0.09 0.59 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1593 1254 309 2088 521 498 466
v/s Ratio Prot c0.37 c0.07 0.19 0.26 c0.27
v/s Ratio Perm 0.10 0.08
v/c Ratio 0.83 0.22 0.73 0.33 0.84 0.87 0.24
Uniform Delay, d1 19.3 13.4 35.4 8.3 25.8 26.1 20.6
Progression Factor 1.00 1.00 0.92 0.67 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.1 7.5 0.4 11.8 15.6 0.3
Delay (s) 22.9 13.5 40.1 6.0 37.6 41.7 20.9
Level of Service C B D A D D C
Approach Delay (s) 19.9 14.5 0.0 36.0
Approach LOS B B A D

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 3/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 540 1484 0 0 536 86 336 0 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3466 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3466 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 587 1613 0 0 583 93 365 0 193 0 0 0
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 34 0 0 0
Lane Group Flow (vph) 587 1613 0 0 662 0 365 0 159 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 18.7 56.3 33.4 13.7 13.7
Effective Green, g (s) 18.7 56.3 33.4 13.7 13.7
Actuated g/C Ratio 0.23 0.70 0.42 0.17 0.17
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 802 2491 1447 588 271
v/s Ratio Prot c0.17 c0.46 0.19 c0.11
v/s Ratio Perm 0.10
v/c Ratio 0.73 0.65 0.46 0.62 0.59
Uniform Delay, d1 28.3 6.4 16.8 30.7 30.5
Progression Factor 0.83 0.49 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.7 1.0 2.0 3.2
Delay (s) 25.5 3.9 17.8 32.8 33.8
Level of Service C A B C C
Approach Delay (s) 9.7 17.8 33.1 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 166 80 69 181 211 86 176 107 286 189 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.92 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3366 1770 3254 1770 3339 1770 3366
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3366 1770 3254 1770 3339 1770 3366
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 142 180 87 75 197 229 93 191 116 311 205 99
RTOR Reduction (vph) 0 68 0 0 190 0 0 95 0 0 57 0
Lane Group Flow (vph) 142 199 0 75 236 0 93 212 0 311 247 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 7.7 12.3 5.7 10.3 6.4 10.9 13.1 17.6
Effective Green, g (s) 7.7 12.3 5.7 10.3 6.4 10.9 13.1 17.6
Actuated g/C Ratio 0.13 0.20 0.09 0.17 0.11 0.18 0.22 0.29
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 225 683 166 553 187 601 383 978
v/s Ratio Prot c0.08 0.06 0.04 c0.07 0.05 c0.06 c0.18 0.07
v/s Ratio Perm
v/c Ratio 0.63 0.29 0.45 0.43 0.50 0.35 0.81 0.25
Uniform Delay, d1 25.1 20.5 26.0 22.5 25.6 21.8 22.6 16.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.3 0.7 0.6 0.8 0.4 11.7 0.2
Delay (s) 29.3 20.7 26.7 23.1 26.3 22.2 34.3 16.6
Level of Service C C C C C C C B
Approach Delay (s) 23.7 23.6 23.1 25.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.6 Sum of lost time (s) 18.6
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
13: SR 52 WB Ramps & Kearny Villa Road 3/25/2013
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 72 561 1062 780 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3527
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 78 610 1154 848 20
RTOR Reduction (vph) 0 70 0 0 2 0
Lane Group Flow (vph) 88 8 610 1154 866 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 8.1 8.1 32.7 60.6 23.7
Effective Green, g (s) 8.1 8.1 32.7 60.6 23.7
Actuated g/C Ratio 0.10 0.10 0.41 0.76 0.30
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 179 160 723 2681 1045
v/s Ratio Prot c0.05 c0.34 0.33 c0.25
v/s Ratio Perm 0.00
v/c Ratio 0.49 0.05 0.84 0.43 0.83
Uniform Delay, d1 34.0 32.5 21.3 3.5 26.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.1 8.9 0.5 7.6
Delay (s) 36.1 32.6 30.2 4.0 33.8
Level of Service D C C A C
Approach Delay (s) 34.5 13.1 33.8
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 20.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 5 209 0 0 0 0 1466 389 415 436 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1776 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1776 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 5 227 0 0 0 0 1593 423 451 474 0
RTOR Reduction (vph) 0 0 196 0 0 0 0 0 200 0 0 0
Lane Group Flow (vph) 0 175 31 0 0 0 0 1593 223 451 474 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 13.8 13.8 43.7 43.7 27.0 74.9
Effective Green, g (s) 13.8 13.8 43.7 43.7 27.0 74.9
Actuated g/C Ratio 0.14 0.14 0.44 0.44 0.27 0.75
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 385 1547 692 478 2651
v/s Ratio Prot c0.45 c0.25 0.13
v/s Ratio Perm 0.10 0.01 0.14
v/c Ratio 0.71 0.08 1.03 0.32 0.94 0.18
Uniform Delay, d1 41.2 37.6 28.1 18.4 35.8 3.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.5 0.1 30.9 1.2 27.4 0.1
Delay (s) 50.7 37.7 59.0 19.7 63.1 3.8
Level of Service D D E B E A
Approach Delay (s) 43.3 0.0 50.8 32.7
Approach LOS D A D C

Intersection Summary
HCM Average Control Delay 44.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
15: Kearny Villa Road & Ruffin Road 3/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 379 4 22 43 32 82 29 1391 4 14 525 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.97
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1583 1770 1662 1770 3538 3433 3450
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1583 1770 1662 1770 3538 3433 3450
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 412 4 24 47 35 89 32 1512 4 15 571 115
RTOR Reduction (vph) 0 0 20 0 84 0 0 0 0 0 20 0
Lane Group Flow (vph) 206 210 4 47 40 0 32 1516 0 15 666 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.1 13.1 13.1 3.7 3.7 1.7 36.9 0.7 35.9
Effective Green, g (s) 13.1 13.1 13.1 3.7 3.7 1.7 36.9 0.7 35.9
Actuated g/C Ratio 0.19 0.19 0.19 0.05 0.05 0.02 0.52 0.01 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 313 314 295 93 87 43 1854 34 1759
v/s Ratio Prot 0.12 c0.12 c0.03 0.02 c0.02 c0.43 0.00 0.19
v/s Ratio Perm 0.00
v/c Ratio 0.66 0.67 0.02 0.51 0.46 0.74 0.82 0.44 0.38
Uniform Delay, d1 26.6 26.6 23.4 32.5 32.4 34.1 13.9 34.7 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 5.3 0.0 4.3 3.8 50.5 2.9 8.9 0.1
Delay (s) 31.5 32.0 23.4 36.7 36.1 84.6 16.9 43.5 10.6
Level of Service C C C D D F B D B
Approach Delay (s) 31.3 36.3 18.3 11.3
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 70.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 94 20 152 98 55 167 67 1040 35 37 536 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1583 1805 1583 1770 3522 1770 3495
Flt Permitted 0.65 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1220 1583 1365 1583 1770 3522 1770 3495
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 22 165 107 60 182 73 1130 38 40 583 53
RTOR Reduction (vph) 0 0 133 0 0 111 0 2 0 0 6 0
Lane Group Flow (vph) 0 124 32 0 167 71 73 1166 0 40 630 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 11.3 11.3 11.9 11.9 4.1 30.3 1.8 28.0
Effective Green, g (s) 11.3 11.3 11.9 11.9 4.1 30.3 1.8 28.0
Actuated g/C Ratio 0.19 0.19 0.20 0.20 0.07 0.52 0.03 0.48
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 235 305 277 321 124 1821 54 1670
v/s Ratio Prot c0.04 c0.33 0.02 0.18
v/s Ratio Perm 0.10 0.02 c0.12 0.04
v/c Ratio 0.53 0.10 0.60 0.22 0.59 0.64 0.74 0.38
Uniform Delay, d1 21.3 19.5 21.2 19.5 26.4 10.2 28.2 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 2.5 0.1 4.5 0.9 37.5 0.2
Delay (s) 22.2 19.5 23.7 19.6 31.0 11.1 65.7 10.0
Level of Service C B C B C B E A
Approach Delay (s) 20.7 21.6 12.3 13.3
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 9.3
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 0 36 8 0 9 13 871 2 1 700 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1690 3433 3538 1770 3533
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1690 3433 3538 1770 3533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 0 39 9 0 10 14 947 2 1 761 9
RTOR Reduction (vph) 0 35 0 0 10 0 0 0 0 0 1 0
Lane Group Flow (vph) 83 4 0 0 9 0 14 949 0 1 769 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Effective Green, g (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Actuated g/C Ratio 0.11 0.11 0.02 0.01 0.47 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 202 181 30 34 1678 17 1676
v/s Ratio Prot c0.05 0.00 c0.01 c0.00 c0.27 0.00 0.22
v/s Ratio Perm
v/c Ratio 0.41 0.02 0.31 0.41 0.57 0.06 0.46
Uniform Delay, d1 20.9 20.0 24.6 25.0 9.6 24.9 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 2.1 2.9 0.9 0.5 0.5
Delay (s) 21.4 20.0 26.7 27.9 10.4 25.4 9.5
Level of Service C C C C B C A
Approach Delay (s) 21.0 26.7 10.7 9.5
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 154 6 150 151 30 66 70 741 23 4 957 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1777 1583 1788 1583 3433 3523 1770 3513
Flt Permitted 0.58 1.00 0.65 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1082 1583 1207 1583 3433 3523 1770 3513
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 167 7 163 164 33 72 76 805 25 4 1040 53
RTOR Reduction (vph) 0 0 125 0 0 55 0 2 0 0 4 0
Lane Group Flow (vph) 0 174 38 0 197 17 76 828 0 4 1089 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 13.2 13.2 13.2 13.2 2.2 28.1 0.7 26.6
Effective Green, g (s) 13.2 13.2 13.2 13.2 2.2 28.1 0.7 26.6
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.04 0.50 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 252 369 281 369 133 1749 22 1651
v/s Ratio Prot c0.02 0.24 0.00 c0.31
v/s Ratio Perm 0.16 0.02 c0.16 0.01
v/c Ratio 0.69 0.10 0.70 0.05 0.57 0.47 0.18 0.66
Uniform Delay, d1 19.8 17.0 19.9 16.8 26.7 9.4 27.7 11.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.0 6.3 0.0 3.6 0.5 1.4 1.5
Delay (s) 26.3 17.1 26.2 16.8 30.4 9.9 29.1 13.0
Level of Service C B C B C A C B
Approach Delay (s) 21.8 23.7 11.6 13.1
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 56.6 Sum of lost time (s) 14.6
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
20: Lightwave Avenue & Ruffin Road 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cumu PM Synchro 7 -  Report
NP Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 205 66 292 68 112 185 238 718 27 89 644 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1689 3433 3520 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1689 3433 3520 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 223 72 317 74 122 201 259 780 29 97 700 201
RTOR Reduction (vph) 0 0 77 0 60 0 0 3 0 0 0 121
Lane Group Flow (vph) 223 72 240 74 263 0 259 806 0 97 700 80
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 10.1 22.3 35.8 6.9 19.7 13.5 29.2 7.9 23.6 33.7
Effective Green, g (s) 10.1 22.3 35.8 6.9 19.7 13.5 29.2 7.9 23.6 33.7
Actuated g/C Ratio 0.12 0.26 0.42 0.08 0.23 0.16 0.35 0.09 0.28 0.40
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 411 492 671 145 394 549 1218 166 990 632
v/s Ratio Prot c0.06 0.04 c0.06 0.04 c0.16 0.08 c0.23 0.05 c0.20 0.02
v/s Ratio Perm 0.09 0.04
v/c Ratio 0.54 0.15 0.36 0.51 0.67 0.47 0.66 0.58 0.71 0.13
Uniform Delay, d1 35.0 23.8 16.5 37.1 29.4 32.2 23.4 36.7 27.3 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 0.3 3.0 4.3 0.6 1.4 5.2 2.3 0.1
Delay (s) 36.4 23.9 16.8 40.1 33.6 32.9 24.8 41.8 29.6 16.1
Level of Service D C B D C C C D C B
Approach Delay (s) 24.8 34.8 26.7 28.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 84.4 Sum of lost time (s) 17.5
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 0 567 16 4 16 237 672 4 15 929 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Flt Permitted 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 0 616 17 4 17 258 730 4 16 1010 77
RTOR Reduction (vph) 0 0 232 0 0 16 0 0 0 0 0 25
Lane Group Flow (vph) 170 0 384 0 21 1 258 734 0 16 1010 52
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 9.3 23.6 3.7 3.7 14.3 42.7 0.7 29.1 29.1
Effective Green, g (s) 9.3 23.6 3.7 3.7 14.3 42.7 0.7 29.1 29.1
Actuated g/C Ratio 0.12 0.31 0.05 0.05 0.19 0.56 0.01 0.38 0.38
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 417 488 87 77 642 1974 16 1346 602
v/s Ratio Prot 0.05 c0.15 c0.01 0.08 0.21 0.01 c0.29
v/s Ratio Perm 0.10 0.00 0.03
v/c Ratio 0.41 0.79 0.24 0.01 0.40 0.37 1.00 0.75 0.09
Uniform Delay, d1 31.1 24.1 35.0 34.7 27.3 9.4 37.9 20.6 15.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 8.2 1.4 0.1 0.4 0.1 225.0 2.4 0.1
Delay (s) 31.7 32.3 36.5 34.7 27.8 9.5 262.9 23.0 15.2
Level of Service C C D C C A F C B
Approach Delay (s) 32.2 35.7 14.3 25.9
Approach LOS C D B C

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 76.5 Sum of lost time (s) 19.2
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cumu PM
22: Balboa Avenue & Ruffin Road 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cumu PM Synchro 7 -  Report
NP Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 144 918 167 109 503 318 430 519 361 678 649 226
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 157 998 182 118 547 346 467 564 392 737 705 246
RTOR Reduction (vph) 0 22 0 0 0 99 0 0 85 0 0 141
Lane Group Flow (vph) 157 1158 0 118 547 247 467 564 307 737 705 105
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 7.7 32.5 7.3 32.3 49.1 17.3 30.3 30.3 16.8 29.9 29.9
Effective Green, g (s) 7.7 32.5 7.3 32.3 49.1 17.3 30.3 30.3 16.8 29.9 29.9
Actuated g/C Ratio 0.07 0.30 0.07 0.30 0.46 0.16 0.28 0.28 0.16 0.28 0.28
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 1503 120 1529 1274 553 998 447 537 985 441
v/s Ratio Prot c0.09 c0.23 c0.07 0.11 0.03 0.14 0.16 c0.21 c0.20
v/s Ratio Perm 0.06 0.19 0.07
v/c Ratio 1.24 0.77 0.98 0.36 0.19 0.84 0.57 0.69 1.37 0.72 0.24
Uniform Delay, d1 49.9 34.1 50.0 29.4 17.4 43.7 32.9 34.3 45.3 34.9 30.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 156.6 2.5 76.5 0.1 0.1 11.3 0.7 4.3 179.2 2.5 0.3
Delay (s) 206.5 36.6 126.5 29.6 17.4 55.1 33.7 38.6 224.5 37.4 30.2
Level of Service F D F C B E C D F D C
Approach Delay (s) 56.5 36.7 42.1 118.0
Approach LOS E D D F

Intersection Summary
HCM Average Control Delay 68.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 107.4 Sum of lost time (s) 18.5
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 1963 36 47 800 62 33 7 484 451 15 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5072 1770 6339 1790 1583 1770 1619
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.73 1.00
Satd. Flow (perm) 1770 5072 1770 6339 1432 1583 1357 1619
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 2134 39 51 870 67 36 8 526 490 16 109
RTOR Reduction (vph) 0 2 0 0 10 0 0 0 61 0 68 0
Lane Group Flow (vph) 48 2171 0 51 927 0 0 44 465 490 57 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 6.5 53.7 3.7 51.9 44.0 44.0 44.0 44.0
Effective Green, g (s) 6.5 53.7 3.7 51.9 44.0 44.0 44.0 44.0
Actuated g/C Ratio 0.06 0.46 0.03 0.44 0.37 0.37 0.37 0.37
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 2312 56 2793 535 591 507 605
v/s Ratio Prot 0.03 c0.43 c0.03 0.15 0.04
v/s Ratio Perm 0.03 0.29 c0.36
v/c Ratio 0.49 0.94 0.91 0.33 0.08 0.79 0.97 0.09
Uniform Delay, d1 54.0 30.5 56.9 21.6 23.8 32.7 36.2 24.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 8.2 88.0 0.1 0.1 6.8 31.2 0.1
Delay (s) 57.9 38.7 144.9 21.7 23.9 39.5 67.4 24.0
Level of Service E D F C C D E C
Approach Delay (s) 39.1 28.0 38.3 58.6
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 39.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 16.4
Intersection Capacity Utilization 107.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

2

R
2 T

L L
T 2
R 1

No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 26 Phase 3 Total 0 Phase 4 Total 820
Maximum 0 Maximum 82026 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 0 Maximum 
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8200
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PM Peak Hour Analysis Total Crictical    
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1 R
3 T

L L
T 3
R 1

No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 215 Phase 3 Total 0 Phase 4 Total 805
Maximum 0 Maximum 8050 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 215 Maximum 
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0

PM Peak Hour Analysis Total Crictical    
Lane Volume 1020 Service Level: Under Capacity

Phase 1 Total 0 Phase 2 Total 822 Phase 3 Total 0 Phase 4 Total 574
Maximum 0 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 822 Maximum 0 Maximum 574
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1 1

R
2 T

L 2 L
T 2
R 1

No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 777 Phase 2 Total 226 Phase 3 Total 104 Phase 4 Total 624
Maximum 0 Maximum 624226 Maximum 0 Maximum 104Maximum 0 Maximum 777 Maximum 0 Maximum 
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PM Peak Hour Analysis Total Crictical    
Lane Volume 1731 Service Level: Over Capacity
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Maximum 642 Maximum 0 Maximum 231Maximum 0 Maximum 641 Maximum 0 Maximum 0 Maximum 342
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

R
1 T

L 2 L
T 2
R

No. of Lane Use 2 1
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 178 Phase 3 Total 0 Phase 4 Total 892
Maximum 270 Maximum 62210 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 168 Maximum 
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1

R
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L 1 L
T
R 1

No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 1359 Phase 3 Total 0 Phase 4 Total 81
Maximum 81 Maximum 0798 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 561 Maximum 
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

2 1 s

R
T

L 1 L
T
R 2

No. of Lane Use 2.0 1
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 415 Phase 2 Total 733 Phase 3 Total 0 Phase 4 Total 156
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Peak
Hour ILV/Hour Capacity

AM 614 Under Capacity

PM 846 Under Capacity

AM 1,396 Near Capacity

PM 1,020 Under Capacity

AM 1,856 Over Capacity

PM 1,731 Over Capacity

AM 1,371 Near Capacity

PM 1,070 Under Capacity

AM 935 Under Capacity

PM 1,440 Near Capacity

AM 812 Under Capacity

PM 1,304 Near Capacity

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps

Table X
Existing + Cuml Projects ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps
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HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 709 23 275 1570 199 22 10 172 123 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5000 1770 1533 1504 3433 3166
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5000 1770 1533 1504 3433 3166
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 771 25 299 1707 216 24 11 187 134 14 33
RTOR Reduction (vph) 0 0 9 0 10 0 0 83 77 0 29 0
Lane Group Flow (vph) 35 771 16 299 1913 0 24 18 20 134 18 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 4.7 59.9 68.5 13.9 68.5 2.8 8.3 22.2 8.7 14.5
Effective Green, g (s) 4.7 59.9 68.5 13.9 68.5 2.8 8.3 22.2 8.7 14.5
Actuated g/C Ratio 0.04 0.54 0.62 0.13 0.62 0.03 0.08 0.20 0.08 0.13
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 76 2769 986 434 3114 45 116 304 272 417
v/s Ratio Prot 0.02 0.15 c0.09 c0.38 0.01 c0.01 0.01 c0.04 0.01
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.46 0.28 0.02 0.69 0.61 0.53 0.15 0.06 0.49 0.04
Uniform Delay, d1 51.4 13.4 7.9 46.0 12.7 53.0 47.6 35.5 48.5 41.7
Progression Factor 1.00 1.00 1.00 1.17 0.58 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.3 0.0 3.5 0.4 6.0 0.2 0.0 0.5 0.0
Delay (s) 53.0 13.7 7.9 57.3 7.7 58.9 47.8 35.5 49.0 41.7
Level of Service D B A E A E D D D D
Approach Delay (s) 15.2 14.4 43.6 47.1
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 774 230 0 1061 445 0 0 1155 0 0 168
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 841 250 0 1153 484 0 0 1255 0 0 183
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.98 0.92 0.93 0.93 0.92 0.93 0.93 0.98
vC, conflicting volume 1637 1091 1601 2478 421 2829 2245 577
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1602 916 1372 2318 184 2696 2066 515
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 63
cM capacity (veh/h) 394 678 61 35 757 0 50 492

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 421 421 250 577 577 484 1255 91 91
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 250 0 0 484 1255 91 91
cSH 1700 1700 1700 1700 1700 1700 757 492 492
Volume to Capacity 0.25 0.25 0.15 0.34 0.34 0.28 1.66 0.19 0.19
Queue Length 95th (ft) 0 0 0 0 0 0 1728 17 17
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 317.5 14.0 14.0
Lane LOS F B B
Approach Delay (s) 0.0 0.0 317.5 14.0
Approach LOS F B

Intersection Summary
Average Delay 96.3
Intersection Capacity Utilization 99.6% ICU Level of Service F
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1721 205 0 618 205 822 0 895 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1871 223 0 672 223 893 0 973 0 0 0
RTOR Reduction (vph) 0 0 106 0 0 106 0 0 9 0 0 0
Lane Group Flow (vph) 0 1871 117 0 672 117 446 447 964 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 57.7 57.7 57.7 57.7 41.5 41.5 41.5
Effective Green, g (s) 57.7 57.7 57.7 57.7 41.5 41.5 41.5
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.38 0.38 0.38
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2667 830 2667 830 634 634 1051
v/s Ratio Prot c0.37 0.13 0.27 0.27 c0.35
v/s Ratio Perm 0.07 0.07
v/c Ratio 0.70 0.14 0.25 0.14 0.70 0.71 0.92
Uniform Delay, d1 19.7 13.4 14.3 13.4 29.0 29.1 32.6
Progression Factor 0.91 0.68 0.88 1.34 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.4 0.2 0.3 3.5 3.6 12.3
Delay (s) 19.4 9.4 12.9 18.3 32.6 32.6 44.9
Level of Service B A B B C C D
Approach Delay (s) 18.3 14.2 39.0 0.0
Approach LOS B B D A

Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
4: Clairemont Mesa Boulevard & Kearny Villa Road 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 163 1417 1037 146 614 12 146 81 132 39 89 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 177 1540 1127 159 667 13 159 88 143 42 97 150
RTOR Reduction (vph) 0 0 0 0 0 11 0 0 61 0 0 63
Lane Group Flow (vph) 177 1540 1127 159 667 2 159 88 82 42 97 87
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 3.6 63.1 110.0 4.6 64.0 17.5 12.2 17.5 63.1 5.6 11.1 64.0
Effective Green, g (s) 3.6 63.1 110.0 4.6 64.0 17.5 12.2 17.5 63.1 5.6 11.1 64.0
Actuated g/C Ratio 0.03 0.57 1.00 0.04 0.58 0.16 0.11 0.16 0.57 0.05 0.10 0.58
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 112 2917 1583 74 2959 252 381 296 908 90 188 921
v/s Ratio Prot 0.05 0.30 c0.09 0.13 0.05 0.05 0.02 0.05
v/s Ratio Perm c0.71 0.00 0.05 0.06
v/c Ratio 1.58 0.53 0.71 2.15 0.23 0.01 0.42 0.30 0.09 0.47 0.52 0.09
Uniform Delay, d1 53.2 14.3 0.0 52.7 11.1 38.9 45.6 40.8 10.5 50.7 46.9 10.2
Progression Factor 0.90 0.58 1.00 0.59 1.48 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 285.5 0.4 1.7 557.8 0.2 0.0 0.7 0.6 0.2 3.8 2.4 0.2
Delay (s) 333.2 8.7 1.7 589.1 16.5 34.5 46.3 41.4 10.7 54.5 49.3 10.4
Level of Service F A A F B C D D B D D B
Approach Delay (s) 26.1 125.3 32.2 29.9
Approach LOS C F C C

Intersection Summary
HCM Average Control Delay 46.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
5: Clairemont Mesa Boulevard & Complex Street 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 222 1086 100 68 675 95 45 4 83 51 1 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5021 1770 4991 1780 1583 1776 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1770 5021 1770 4991 1863 1583 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 241 1180 109 74 734 103 49 4 90 55 1 37
RTOR Reduction (vph) 0 8 0 0 13 0 0 0 88 0 0 36
Lane Group Flow (vph) 241 1281 0 74 824 0 0 53 2 0 56 1
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 20.3 86.3 8.7 74.7 3.0 3.0 3.0 3.0
Effective Green, g (s) 20.3 86.3 8.7 74.7 3.0 3.0 3.0 3.0
Actuated g/C Ratio 0.18 0.78 0.08 0.68 0.03 0.03 0.03 0.03
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 327 3939 140 3389 51 43 51 43
v/s Ratio Prot c0.14 c0.26 0.04 0.17
v/s Ratio Perm 0.03 0.00 c0.03 0.00
v/c Ratio 0.74 0.33 0.53 0.24 1.04 0.06 1.10 0.02
Uniform Delay, d1 42.3 3.4 48.7 6.8 53.5 52.1 53.5 52.1
Progression Factor 1.43 0.13 1.36 0.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 0.2 3.0 0.1 137.6 0.6 155.9 0.2
Delay (s) 68.1 0.6 69.1 0.3 191.1 52.7 209.4 52.3
Level of Service E A E A F D F D
Approach Delay (s) 11.3 5.9 104.0 146.9
Approach LOS B A F F

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
6: Clairemont Mesa Boulevard & Overland Avenue 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 297 723 281 162 654 63 146 169 76 31 28 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4872 3433 5085 1583 1770 3374 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4872 3433 5085 1583 1770 3374 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 323 786 305 176 711 68 159 184 83 34 30 66
RTOR Reduction (vph) 0 56 0 0 0 52 0 44 0 0 0 42
Lane Group Flow (vph) 323 1035 0 176 711 16 159 223 0 34 30 24
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 13.8 26.9 11.0 24.0 24.0 13.7 49.6 3.8 39.7 39.7
Effective Green, g (s) 13.8 26.9 11.0 24.0 24.0 13.7 49.6 3.8 39.7 39.7
Actuated g/C Ratio 0.13 0.24 0.10 0.22 0.22 0.12 0.45 0.03 0.36 0.36
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 1191 343 1109 345 220 1521 61 672 571
v/s Ratio Prot c0.09 c0.21 0.05 0.14 c0.09 c0.07 0.02 0.02
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.75 0.87 0.51 0.64 0.05 0.72 0.15 0.56 0.04 0.04
Uniform Delay, d1 46.4 39.9 47.0 39.1 34.0 46.3 17.8 52.3 22.8 22.8
Progression Factor 0.73 1.07 0.82 1.44 3.03 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 8.4 1.0 2.3 0.2 11.1 0.0 10.6 0.1 0.1
Delay (s) 40.7 50.8 39.7 58.7 103.3 57.4 17.8 62.9 23.0 22.9
Level of Service D D D E F E B E C C
Approach Delay (s) 48.5 58.4 32.6 33.4
Approach LOS D E C C

Intersection Summary
HCM Average Control Delay 48.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.8
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
7: Clairemont Mesa Boulevard & Ruffin Road 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 355 347 176 464 687 369 109 239 73 184 482 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4829 3433 4819 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4829 3433 4819 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 386 377 191 504 747 401 118 260 79 200 524 153
RTOR Reduction (vph) 0 83 0 0 88 0 0 0 55 0 0 98
Lane Group Flow (vph) 386 485 0 504 1060 0 118 260 24 200 524 55
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 15.2 33.6 16.6 35.1 7.8 33.0 33.0 7.2 32.6 32.6
Effective Green, g (s) 15.2 33.6 16.6 35.1 7.8 33.0 33.0 7.2 32.6 32.6
Actuated g/C Ratio 0.14 0.31 0.15 0.32 0.07 0.30 0.30 0.07 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 474 1475 518 1538 243 1062 475 225 1049 469
v/s Ratio Prot 0.11 0.10 c0.15 c0.22 0.03 0.07 c0.06 c0.15
v/s Ratio Perm 0.01 0.03
v/c Ratio 0.81 0.33 0.97 0.69 0.49 0.24 0.05 0.89 0.50 0.12
Uniform Delay, d1 46.0 29.5 46.5 32.7 49.2 29.1 27.4 51.0 32.0 28.2
Progression Factor 1.31 0.85 0.94 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.4 0.4 31.4 2.4 1.5 0.5 0.2 31.7 1.7 0.5
Delay (s) 67.6 25.4 75.3 31.0 50.7 29.6 27.6 82.7 33.7 28.7
Level of Service E C E C D C C F C C
Approach Delay (s) 42.4 44.5 34.7 44.0
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 42.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
8: Clairemont Mesa Boulevard & Project Access 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 641 64 321 1492 24 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 697 70 349 1622 26 130
RTOR Reduction (vph) 0 19 0 0 0 102
Lane Group Flow (vph) 697 51 349 1622 26 28
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 72.4 79.6 16.4 93.3 7.2 23.6
Effective Green, g (s) 72.4 79.6 16.4 93.3 7.2 23.6
Actuated g/C Ratio 0.66 0.72 0.15 0.85 0.07 0.21
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3347 1146 512 4313 116 709
v/s Ratio Prot 0.14 0.00 c0.10 c0.32 c0.01 0.01
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.21 0.04 0.68 0.38 0.22 0.04
Uniform Delay, d1 7.4 4.3 44.3 1.9 48.8 34.2
Progression Factor 1.97 4.71 1.22 0.70 1.00 1.00
Incremental Delay, d2 0.1 0.0 3.6 0.2 1.0 0.0
Delay (s) 14.8 20.5 57.9 1.6 49.7 34.2
Level of Service B C E A D C
Approach Delay (s) 15.3 11.5 36.8
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
9: Clairemont Mesa Boulevard & Murphy Canyon Road 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 554 137 382 1310 160 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 602 149 415 1424 174 76
RTOR Reduction (vph) 0 0 44 0 0 0 20
Lane Group Flow (vph) 0 602 105 415 1424 174 56
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 47.7 47.7 30.7 83.4 16.2 46.9
Effective Green, g (s) 47.7 47.7 30.7 83.4 16.2 46.9
Actuated g/C Ratio 0.43 0.43 0.28 0.76 0.15 0.43
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1535 686 494 3855 261 675
v/s Ratio Prot 0.17 c0.23 c0.28 c0.10 0.02
v/s Ratio Perm 0.07 0.01
v/c Ratio 0.39 0.15 0.84 0.37 0.67 0.08
Uniform Delay, d1 21.3 18.9 37.3 4.5 44.3 18.8
Progression Factor 0.74 0.62 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.5 12.2 0.3 6.3 0.1
Delay (s) 16.4 12.1 49.5 4.7 50.6 18.8
Level of Service B B D A D B
Approach Delay (s) 15.6 14.8 41.0
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.7
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 331 293 462 1158 0 0 0 0 99 1 644
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1447 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1447 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 360 318 502 1259 0 0 0 0 108 1 700
RTOR Reduction (vph) 0 0 220 0 0 0 0 0 0 0 31 31
Lane Group Flow (vph) 0 360 98 502 1259 0 0 0 0 97 324 326
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 37.8 30.8 19.4 61.2 30.8 30.8 30.8
Effective Green, g (s) 37.8 30.8 19.4 61.2 30.8 30.8 30.8
Actuated g/C Ratio 0.38 0.31 0.19 0.61 0.31 0.31 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1338 858 666 2166 518 446 463
v/s Ratio Prot 0.10 c0.15 c0.36 0.06 c0.22
v/s Ratio Perm 0.04 0.22
v/c Ratio 0.27 0.11 0.75 0.58 0.19 0.73 0.70
Uniform Delay, d1 21.5 24.8 38.0 11.7 25.4 30.8 30.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 4.8 1.1 0.2 5.8 4.8
Delay (s) 21.6 24.9 42.9 12.8 25.6 36.6 35.4
Level of Service C C D B C D D
Approach Delay (s) 23.2 21.4 0.0 34.8
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 273 0 0 592 198 1028 0 168 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3406 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3406 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 297 0 0 643 215 1117 0 183 0 0 0
RTOR Reduction (vph) 0 0 0 0 39 0 0 0 112 0 0 0
Lane Group Flow (vph) 170 297 0 0 819 0 1117 0 71 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 7.1 39.1 27.8 30.9 30.9
Effective Green, g (s) 7.1 39.1 27.8 30.9 30.9
Actuated g/C Ratio 0.09 0.49 0.35 0.39 0.39
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 305 1730 1184 1326 611
v/s Ratio Prot c0.05 0.08 c0.24 c0.33
v/s Ratio Perm 0.04
v/c Ratio 0.56 0.17 0.69 0.84 0.12
Uniform Delay, d1 34.9 11.4 22.4 22.3 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.2 3.3 5.0 0.1
Delay (s) 37.1 11.6 25.7 27.4 15.9
Level of Service D B C C B
Approach Delay (s) 20.9 25.7 25.8 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
12: Lightwave Avenue & Overland Avenue 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 102 128 52 104 207 240 50 128 35 131 304 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.92 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3385 1770 3254 1770 3425 1770 3407
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3385 1770 3254 1770 3425 1770 3407
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 111 139 57 113 225 261 54 139 38 142 330 109
RTOR Reduction (vph) 0 45 0 0 206 0 0 27 0 0 34 0
Lane Group Flow (vph) 111 151 0 113 280 0 54 150 0 142 405 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 6.6 11.9 6.6 11.9 3.7 12.1 7.3 15.7
Effective Green, g (s) 6.6 11.9 6.6 11.9 3.7 12.1 7.3 15.7
Actuated g/C Ratio 0.12 0.21 0.12 0.21 0.07 0.21 0.13 0.28
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 207 713 207 685 116 733 229 947
v/s Ratio Prot 0.06 0.04 c0.06 c0.09 0.03 0.04 c0.08 c0.12
v/s Ratio Perm
v/c Ratio 0.54 0.21 0.55 0.41 0.47 0.21 0.62 0.43
Uniform Delay, d1 23.5 18.4 23.5 19.3 25.4 18.2 23.3 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.2 1.6 0.4 1.1 0.2 3.7 0.3
Delay (s) 24.8 18.6 25.1 19.7 26.5 18.4 27.0 17.1
Level of Service C B C B C B C B
Approach Delay (s) 20.9 20.7 20.3 19.5
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 56.5 Sum of lost time (s) 18.6
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
13: SR 52 WB Ramps & Kearny Villa Road 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 303 348 142 336 446 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3528
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3528
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 378 154 365 485 10
RTOR Reduction (vph) 0 223 0 0 1 0
Lane Group Flow (vph) 329 155 154 365 494 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 20.4 20.4 11.8 48.3 32.3
Effective Green, g (s) 20.4 20.4 11.8 48.3 32.3
Actuated g/C Ratio 0.25 0.25 0.15 0.60 0.40
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 451 404 261 2137 1424
v/s Ratio Prot c0.19 c0.09 0.10 c0.14
v/s Ratio Perm 0.10
v/c Ratio 0.73 0.38 0.59 0.17 0.35
Uniform Delay, d1 27.3 24.6 31.8 7.0 16.5
Progression Factor 1.00 1.00 1.11 0.99 1.00
Incremental Delay, d2 5.8 0.6 3.5 0.2 0.7
Delay (s) 33.1 25.2 39.0 7.1 17.2
Level of Service C C D A B
Approach Delay (s) 28.9 16.6 17.2
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
14: EB Off-Ramp & Kearny Villa Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 0 527 0 0 0 0 372 56 51 734 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 0 573 0 0 0 0 404 61 55 798 0
RTOR Reduction (vph) 0 0 175 0 0 0 0 0 30 0 0 0
Lane Group Flow (vph) 0 115 398 0 0 0 0 404 31 55 798 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 17.8 17.8 41.2 41.2 5.5 50.9
Effective Green, g (s) 17.8 17.8 41.2 41.2 5.5 50.9
Actuated g/C Ratio 0.22 0.22 0.52 0.52 0.07 0.64
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 394 620 1823 815 122 2252
v/s Ratio Prot 0.11 0.03 c0.23
v/s Ratio Perm 0.06 c0.14 0.02
v/c Ratio 0.29 0.64 0.22 0.04 0.45 0.35
Uniform Delay, d1 25.9 28.2 10.6 9.6 35.8 6.8
Progression Factor 1.00 1.00 1.00 1.00 0.99 1.09
Incremental Delay, d2 0.4 2.3 0.3 0.1 2.4 0.4
Delay (s) 26.3 30.5 10.9 9.7 37.9 7.8
Level of Service C C B A D A
Approach Delay (s) 29.8 0.0 10.7 9.8
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 48.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
15: Kearny Villa Road & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 129 73 47 6 3 9 18 289 49 76 933 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.98 1.00 0.97
Flt Protected 0.95 0.99 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1744 1583 1770 1648 1770 3463 3433 3426
Flt Permitted 0.95 0.99 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1744 1583 1770 1648 1770 3463 3433 3426
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 79 51 7 3 10 20 314 53 83 1014 275
RTOR Reduction (vph) 0 0 44 0 10 0 0 15 0 0 27 0
Lane Group Flow (vph) 108 111 7 7 3 0 20 352 0 83 1262 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.7 7.7 7.7 1.7 1.7 1.0 28.1 2.5 29.6
Effective Green, g (s) 7.7 7.7 7.7 1.7 1.7 1.0 28.1 2.5 29.6
Actuated g/C Ratio 0.14 0.14 0.14 0.03 0.03 0.02 0.50 0.04 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 231 240 218 54 50 32 1738 153 1811
v/s Ratio Prot c0.06 0.06 c0.00 0.00 0.01 0.10 c0.02 c0.37
v/s Ratio Perm 0.00
v/c Ratio 0.47 0.46 0.03 0.13 0.07 0.62 0.20 0.54 0.70
Uniform Delay, d1 22.3 22.2 20.9 26.4 26.4 27.3 7.7 26.2 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 1.4 0.1 1.1 0.6 32.4 0.1 3.9 1.2
Delay (s) 23.8 23.7 21.0 27.5 26.9 59.7 7.8 30.1 11.0
Level of Service C C C C C E A C B
Approach Delay (s) 23.2 27.1 10.5 12.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 56.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
16: Chesapeake Drive & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 38 33 29 37 63 105 289 28 98 887 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.98 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1833 1583 1822 1583 1770 3493 1770 3483
Flt Permitted 0.86 1.00 0.83 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1542 1583 1770 3493 1770 3483
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 20 41 36 32 40 68 114 314 30 107 964 114
RTOR Reduction (vph) 0 0 33 0 0 61 0 6 0 0 8 0
Lane Group Flow (vph) 0 61 3 0 72 7 114 338 0 107 1070 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 5.0 5.0 5.6 5.6 5.7 27.6 6.0 27.9
Effective Green, g (s) 5.0 5.0 5.6 5.6 5.7 27.6 6.0 27.9
Actuated g/C Ratio 0.09 0.09 0.10 0.10 0.11 0.51 0.11 0.52
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 149 147 161 165 188 1792 197 1806
v/s Ratio Prot c0.06 0.10 0.06 c0.31
v/s Ratio Perm 0.04 0.00 c0.05 0.00
v/c Ratio 0.41 0.02 0.45 0.04 0.61 0.19 0.54 0.59
Uniform Delay, d1 23.0 22.2 22.6 21.7 23.0 7.1 22.6 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 0.7 0.0 3.8 0.1 1.6 0.7
Delay (s) 23.7 22.2 23.4 21.7 26.7 7.1 24.2 9.6
Level of Service C C C C C A C A
Approach Delay (s) 23.1 22.6 12.0 11.0
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 53.8 Sum of lost time (s) 9.3
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
17: Hazard Way & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 0 21 2 0 0 41 356 5 6 747 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3532 1770 3493
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3532 1770 3493
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 0 23 2 0 0 45 387 5 7 812 78
RTOR Reduction (vph) 0 22 0 0 0 0 0 1 0 0 4 0
Lane Group Flow (vph) 24 1 0 0 2 0 45 391 0 7 886 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.1 2.1 0.9 1.6 22.5 0.3 21.2
Effective Green, g (s) 2.1 2.1 0.9 1.6 22.5 0.3 21.2
Actuated g/C Ratio 0.05 0.05 0.02 0.04 0.50 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 82 73 35 121 1754 12 1635
v/s Ratio Prot c0.01 0.00 c0.00 c0.01 0.11 0.00 c0.25
v/s Ratio Perm
v/c Ratio 0.29 0.01 0.06 0.37 0.22 0.58 0.54
Uniform Delay, d1 20.9 20.6 21.8 21.4 6.5 22.4 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 0.2 0.7 0.2 38.9 0.8
Delay (s) 21.6 20.6 22.0 22.1 6.6 61.4 9.4
Level of Service C C C C A E A
Approach Delay (s) 21.1 22.0 8.2 9.8
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 45.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
18: Farnham St & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 11 21 23 13 7 200 666 82 34 628 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1799 1583 1805 1583 3433 3481 1770 3462
Flt Permitted 0.93 1.00 0.89 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1726 1583 1652 1583 3433 3481 1770 3462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 12 23 25 14 8 217 724 89 37 683 116
RTOR Reduction (vph) 0 0 21 0 0 7 0 8 0 0 14 0
Lane Group Flow (vph) 0 42 2 0 39 1 217 805 0 37 785 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 3.7 3.7 3.7 3.7 6.7 28.2 1.4 22.9
Effective Green, g (s) 3.7 3.7 3.7 3.7 6.7 28.2 1.4 22.9
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.14 0.59 0.03 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 133 122 128 122 480 2049 52 1655
v/s Ratio Prot c0.06 0.23 0.02 c0.23
v/s Ratio Perm c0.02 0.00 0.02 0.00
v/c Ratio 0.32 0.01 0.30 0.01 0.45 0.39 0.71 0.47
Uniform Delay, d1 20.9 20.4 20.9 20.4 18.9 5.3 23.0 8.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.0 0.2 0.3 31.6 0.6
Delay (s) 21.4 20.4 21.4 20.4 19.2 5.6 54.6 9.0
Level of Service C C C C B A D A
Approach Delay (s) 21.1 21.2 8.5 11.0
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 47.9 Sum of lost time (s) 14.6
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 17 404 47 0 1144
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 18 439 51 0 1243
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.88
vC, conflicting volume 1061 220 490
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 806 220 490
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 98 100
cM capacity (veh/h) 283 784 1069

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 18 220 220 51 622 622
Volume Left 0 0 0 0 0 0
Volume Right 18 0 0 51 0 0
cSH 784 1700 1700 1700 1700 1700
Volume to Capacity 0.02 0.13 0.13 0.03 0.37 0.37
Queue Length 95th (ft) 2 0 0 0 0 0
Control Delay (s) 9.7 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.7 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
20: Lightwave Avenue & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 95 82 110 51 88 117 317 381 29 292 598 323
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1704 3433 3501 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1704 3433 3501 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 89 120 55 96 127 345 414 32 317 650 351
RTOR Reduction (vph) 0 0 71 0 50 0 0 5 0 0 0 215
Lane Group Flow (vph) 103 89 49 55 173 0 345 441 0 317 650 136
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 7.5 17.5 30.5 4.6 15.2 13.0 15.5 18.8 21.3 28.8
Effective Green, g (s) 7.5 17.5 30.5 4.6 15.2 13.0 15.5 18.8 21.3 28.8
Actuated g/C Ratio 0.10 0.23 0.41 0.06 0.20 0.17 0.21 0.25 0.29 0.39
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 346 438 648 109 348 599 728 447 1012 612
v/s Ratio Prot 0.03 c0.05 0.01 c0.03 c0.10 0.10 0.13 c0.18 c0.18 0.02
v/s Ratio Perm 0.02 0.06
v/c Ratio 0.30 0.20 0.08 0.50 0.50 0.58 0.61 0.71 0.64 0.22
Uniform Delay, d1 31.1 22.9 13.4 33.8 26.3 28.2 26.7 25.4 23.3 15.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.1 3.6 1.1 1.3 1.4 5.1 1.4 0.2
Delay (s) 31.5 23.1 13.5 37.5 27.4 29.6 28.2 30.5 24.7 15.5
Level of Service C C B D C C C C C B
Approach Delay (s) 22.2 29.4 28.8 23.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 74.5 Sum of lost time (s) 16.6
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 3 143 9 0 5 499 735 40 12 487 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3512 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3512 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 3 155 10 0 5 542 799 43 13 529 182
RTOR Reduction (vph) 0 0 107 0 0 5 0 2 0 0 0 97
Lane Group Flow (vph) 59 3 48 0 10 0 542 840 0 13 529 85
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 3.6 3.6 18.5 0.9 0.9 14.9 35.2 0.5 20.8 20.8
Effective Green, g (s) 3.6 3.6 18.5 0.9 0.9 14.9 35.2 0.5 20.8 20.8
Actuated g/C Ratio 0.06 0.06 0.31 0.01 0.01 0.25 0.58 0.01 0.34 0.34
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 205 111 486 26 24 848 2050 15 1221 546
v/s Ratio Prot c0.02 0.00 0.02 c0.01 c0.16 c0.24 0.01 0.15
v/s Ratio Perm 0.01 0.00 0.05
v/c Ratio 0.29 0.03 0.10 0.38 0.00 0.64 0.41 0.87 0.43 0.16
Uniform Delay, d1 27.1 26.7 14.9 29.4 29.3 20.3 6.9 29.9 15.2 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.1 0.1 9.2 0.1 1.6 0.1 162.9 0.2 0.1
Delay (s) 27.9 26.8 15.0 38.6 29.3 21.9 7.0 192.8 15.5 13.8
Level of Service C C B D C C A F B B
Approach Delay (s) 18.7 35.5 12.8 18.2
Approach LOS B D B B

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 60.3 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
22: Balboa Avenue & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 194 257 398 584 881 682 117 477 66 143 305 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4621 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4621 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 211 279 433 635 958 741 127 518 72 155 332 107
RTOR Reduction (vph) 0 197 0 0 0 153 0 0 56 0 0 87
Lane Group Flow (vph) 211 515 0 635 958 588 127 518 16 155 332 20
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 15.0 17.8 21.9 24.9 29.6 8.1 19.1 19.1 4.7 15.8 15.8
Effective Green, g (s) 15.0 17.8 21.9 24.9 29.6 8.1 19.1 19.1 4.7 15.8 15.8
Actuated g/C Ratio 0.18 0.21 0.26 0.30 0.35 0.10 0.23 0.23 0.06 0.19 0.19
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 316 979 461 1507 982 331 805 360 192 666 298
v/s Ratio Prot 0.12 0.11 c0.36 c0.19 0.03 0.04 c0.15 c0.05 0.09
v/s Ratio Perm 0.18 0.01 0.01
v/c Ratio 0.67 0.53 1.38 0.64 0.60 0.38 0.64 0.05 0.81 0.50 0.07
Uniform Delay, d1 32.2 29.4 31.1 25.6 22.3 35.6 29.4 25.3 39.2 30.6 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 0.5 183.1 0.9 1.0 0.7 1.8 0.1 21.4 0.6 0.1
Delay (s) 37.4 29.9 214.1 26.5 23.3 36.4 31.1 25.4 60.6 31.1 28.1
Level of Service D C F C C D C C E C C
Approach Delay (s) 31.6 76.5 31.5 38.3
Approach LOS C E C D

Intersection Summary
HCM Average Control Delay 55.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
23: Balboa Avenue & Viewridge Avenue 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 311 35 348 2110 486 17 16 35 90 6 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 5008 1770 6228 1816 1583 1770 1651
Flt Permitted 0.95 1.00 0.95 1.00 0.84 1.00 0.73 1.00
Satd. Flow (perm) 1770 5008 1770 6228 1566 1583 1368 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 338 38 378 2293 528 18 17 38 98 7 22
RTOR Reduction (vph) 0 8 0 0 24 0 0 0 34 0 20 0
Lane Group Flow (vph) 114 368 0 378 2797 0 0 35 4 98 9 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 9.1 40.4 22.5 54.8 9.9 9.9 9.9 9.9
Effective Green, g (s) 9.1 40.4 22.5 54.8 9.9 9.9 9.9 9.9
Actuated g/C Ratio 0.10 0.45 0.25 0.61 0.11 0.11 0.11 0.11
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 181 2268 446 3826 174 176 152 183
v/s Ratio Prot 0.06 0.07 c0.21 c0.45 0.01
v/s Ratio Perm 0.02 0.00 c0.07
v/c Ratio 0.63 0.16 0.85 0.73 0.20 0.02 0.64 0.05
Uniform Delay, d1 38.4 14.4 31.7 12.0 36.1 35.3 38.0 35.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.0 13.9 0.7 0.6 0.1 9.0 0.1
Delay (s) 45.1 14.4 45.6 12.8 36.6 35.4 47.0 35.6
Level of Service D B D B D D D D
Approach Delay (s) 21.6 16.7 36.0 44.4
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 18.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 89.2 Sum of lost time (s) 9.3
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
24: Ruffin Court & Driveway #3 2/15/2013
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 88 283 199 29 11 33
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 96 308 216 32 12 36
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 248 731 232
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 248 731 232
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 97 96
cM capacity (veh/h) 1318 361 807

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 96 308 248 48
Volume Left 96 0 0 12
Volume Right 0 0 32 36
cSH 1318 1700 1700 616
Volume to Capacity 0.07 0.18 0.15 0.08
Queue Length 95th (ft) 6 0 0 6
Control Delay (s) 7.9 0.0 0.0 11.3
Lane LOS A B
Approach Delay (s) 1.9 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 18 222 129 18 7 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 241 140 20 8 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 160 430 150
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 160 430 150
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 99 99
cM capacity (veh/h) 1419 574 896

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 20 241 160 15
Volume Left 20 0 0 8
Volume Right 0 0 20 8
cSH 1419 1700 1700 700
Volume to Capacity 0.01 0.14 0.09 0.02
Queue Length 95th (ft) 1 0 0 2
Control Delay (s) 7.6 0.0 0.0 10.3
Lane LOS A B
Approach Delay (s) 0.6 0.0 10.3
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 24.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1588 58 200 1157 115 40 9 516 227 15 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5016 1770 1513 1504 3433 3137
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5016 1770 1513 1504 3433 3137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1726 63 217 1258 125 43 10 561 247 16 50
RTOR Reduction (vph) 0 0 20 0 7 0 0 122 12 0 40 0
Lane Group Flow (vph) 54 1726 43 217 1376 0 43 163 274 247 26 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.0 71.5 76.1 12.2 76.1 6.3 18.5 30.7 13.6 26.1
Effective Green, g (s) 7.0 71.5 76.1 12.2 76.1 6.3 18.5 30.7 13.6 26.1
Actuated g/C Ratio 0.05 0.53 0.56 0.09 0.56 0.05 0.14 0.23 0.10 0.19
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 2693 892 310 2828 83 207 342 346 606
v/s Ratio Prot 0.03 c0.34 0.06 0.27 0.02 0.11 c0.07 c0.07 0.01
v/s Ratio Perm 0.03 0.11
v/c Ratio 0.59 0.64 0.05 0.70 0.49 0.52 0.79 0.80 0.71 0.04
Uniform Delay, d1 62.6 22.6 13.2 59.6 17.7 62.9 56.4 49.3 58.8 44.3
Progression Factor 1.00 1.00 1.00 0.99 0.76 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 1.2 0.0 5.3 0.2 2.3 16.6 11.9 5.7 0.0
Delay (s) 68.6 23.8 13.2 64.4 13.6 65.1 73.0 61.2 64.5 44.3
Level of Service E C B E B E E E E D
Approach Delay (s) 24.7 20.5 66.9 60.3
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 31.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1510 820 0 985 1035 0 0 405 0 0 382
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1641 891 0 1071 1125 0 0 440 0 0 415
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.89 0.76 0.81 0.81 0.76 0.81 0.81 0.89
vC, conflicting volume 2196 2533 2592 3837 821 2332 3603 535
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2101 2384 1914 3448 128 1593 3160 246
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 35 100 100 39
cM capacity (veh/h) 231 151 13 5 681 21 8 675

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 821 821 891 535 535 1125 440 208 208
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 891 0 0 1125 440 208 208
cSH 1700 1700 1700 1700 1700 1700 681 675 675
Volume to Capacity 0.48 0.48 0.52 0.31 0.31 0.66 0.65 0.31 0.31
Queue Length 95th (ft) 0 0 0 0 0 0 118 33 33
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 19.4 12.7 12.7
Lane LOS C B B
Approach Delay (s) 0.0 0.0 19.4 12.7
Approach LOS C B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1110 805 0 1790 684 215 0 400 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1207 875 0 1946 743 234 0 435 0 0 0
RTOR Reduction (vph) 0 0 260 0 0 116 0 0 5 0 0 0
Lane Group Flow (vph) 0 1207 615 0 1946 627 117 117 430 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 94.9 94.9 94.9 94.9 29.3 29.3 29.3
Effective Green, g (s) 94.9 94.9 94.9 94.9 29.3 29.3 29.3
Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.22 0.22 0.22
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3575 1113 3575 1113 365 365 605
v/s Ratio Prot 0.24 0.38 0.07 0.07 c0.15
v/s Ratio Perm 0.39 c0.40
v/c Ratio 0.34 0.55 0.54 0.56 0.32 0.32 0.71
Uniform Delay, d1 7.8 9.7 9.6 9.9 44.5 44.5 48.9
Progression Factor 1.37 6.81 0.81 1.11 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.7 0.4 1.4 0.5 0.5 3.8
Delay (s) 10.9 68.1 8.2 12.3 45.0 45.0 52.7
Level of Service B E A B D D D
Approach Delay (s) 35.0 9.3 50.0 0.0
Approach LOS C A D A

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
4: Clairemont Mesa Boulevard & Kearny Villa Road 3/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 176 961 372 163 1709 24 509 122 222 39 114 273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 191 1045 404 177 1858 26 553 133 241 42 124 297
RTOR Reduction (vph) 0 0 0 0 0 5 0 0 141 0 0 160
Lane Group Flow (vph) 191 1045 404 177 1858 21 553 133 100 42 124 137
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 12.2 55.8 135.0 18.7 62.2 33.8 26.4 33.8 55.8 7.5 15.1 62.2
Effective Green, g (s) 12.2 55.8 135.0 18.7 62.2 33.8 26.4 33.8 55.8 7.5 15.1 62.2
Actuated g/C Ratio 0.09 0.41 1.00 0.14 0.46 0.25 0.20 0.25 0.41 0.06 0.11 0.46
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 2102 1583 245 2343 396 671 466 654 98 208 729
v/s Ratio Prot 0.06 0.21 c0.10 c0.37 c0.16 0.07 0.02 c0.07
v/s Ratio Perm 0.26 0.01 0.06 0.09
v/c Ratio 0.62 0.50 0.26 0.72 0.79 0.05 0.82 0.29 0.15 0.43 0.60 0.19
Uniform Delay, d1 59.1 29.2 0.0 55.7 30.9 38.4 52.1 40.9 24.8 61.7 57.0 21.5
Progression Factor 0.77 1.21 1.00 0.91 1.31 0.75 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.8 0.4 9.8 2.8 0.1 8.1 0.3 0.5 3.0 4.5 0.6
Delay (s) 48.9 36.1 0.4 60.2 43.3 28.9 60.2 41.2 25.3 64.7 61.6 22.1
Level of Service D D A E D C E D C E E C
Approach Delay (s) 28.8 44.6 48.4 36.5
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 39.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 1008 38 92 1134 41 93 4 49 76 5 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 5058 1770 5058 1777 1583 1779 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.57 1.00 0.51 1.00
Satd. Flow (perm) 1770 5058 1770 5058 1064 1583 946 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 1096 41 100 1233 45 101 4 53 83 5 90
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 47 0 0 80
Lane Group Flow (vph) 109 1135 0 100 1276 0 0 105 6 0 88 10
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 13.6 95.4 12.9 94.7 14.7 14.7 14.7 14.7
Effective Green, g (s) 13.6 95.4 12.9 94.7 14.7 14.7 14.7 14.7
Actuated g/C Ratio 0.10 0.71 0.10 0.70 0.11 0.11 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 3574 169 3548 116 172 103 172
v/s Ratio Prot c0.06 0.22 0.06 c0.25
v/s Ratio Perm c0.10 0.00 0.09 0.01
v/c Ratio 0.61 0.32 0.59 0.36 0.91 0.03 0.85 0.06
Uniform Delay, d1 58.2 7.5 58.5 8.0 59.5 53.8 59.1 53.9
Progression Factor 1.33 0.13 1.00 0.56 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 0.2 4.6 0.2 54.6 0.1 45.8 0.1
Delay (s) 82.9 1.2 63.3 4.7 114.0 53.9 104.9 54.1
Level of Service F A E A F D F D
Approach Delay (s) 8.3 9.0 93.9 79.2
Approach LOS A A F E

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
6: Clairemont Mesa Boulevard & Overland Avenue 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
NP Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 937 169 201 853 34 203 87 164 77 151 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4969 3433 5085 1583 1770 3193 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4969 3433 5085 1583 1770 3193 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 147 1018 184 218 927 37 221 95 178 84 164 320
RTOR Reduction (vph) 0 19 0 0 0 17 0 112 0 0 0 165
Lane Group Flow (vph) 147 1183 0 218 927 20 221 161 0 84 164 155
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 10.0 44.2 12.8 46.9 46.9 20.6 49.7 9.6 38.7 38.7
Effective Green, g (s) 10.0 44.2 12.8 46.9 46.9 20.6 49.7 9.6 38.7 38.7
Actuated g/C Ratio 0.07 0.33 0.09 0.35 0.35 0.15 0.37 0.07 0.29 0.29
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 1627 325 1767 550 270 1175 126 534 454
v/s Ratio Prot 0.04 c0.24 c0.06 c0.18 c0.12 0.05 0.05 0.09
v/s Ratio Perm 0.01 c0.10
v/c Ratio 0.58 0.73 0.67 0.52 0.04 0.82 0.14 0.67 0.31 0.34
Uniform Delay, d1 60.5 40.1 59.1 35.2 29.1 55.4 28.4 61.1 37.7 38.1
Progression Factor 0.96 1.37 1.10 1.16 1.70 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 2.8 4.5 0.9 0.1 17.3 0.1 12.5 1.5 2.0
Delay (s) 61.2 57.7 69.3 41.6 49.7 72.7 28.4 73.7 39.1 40.1
Level of Service E E E D D E C E D D
Approach Delay (s) 58.0 47.0 48.2 44.8
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 51.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
7: Clairemont Mesa Boulevard & Ruffin Road 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 318 909 146 233 504 159 292 563 205 561 452 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4980 3433 4902 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4980 3433 4902 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 346 988 159 253 548 173 317 612 223 610 491 316
RTOR Reduction (vph) 0 16 0 0 41 0 0 0 149 0 0 165
Lane Group Flow (vph) 346 1131 0 253 680 0 317 612 74 610 491 151
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 17.8 34.3 13.1 29.7 17.7 38.9 38.9 29.1 50.5 50.5
Effective Green, g (s) 17.8 34.3 13.1 29.7 17.7 38.9 38.9 29.1 50.5 50.5
Actuated g/C Ratio 0.13 0.25 0.10 0.22 0.13 0.29 0.29 0.22 0.37 0.37
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 453 1265 333 1078 450 1020 456 740 1324 592
v/s Ratio Prot c0.10 c0.23 0.07 0.14 0.09 c0.17 c0.18 0.14
v/s Ratio Perm 0.05 0.10
v/c Ratio 0.76 0.89 0.76 0.63 0.70 0.60 0.16 0.82 0.37 0.26
Uniform Delay, d1 56.6 48.6 59.4 47.7 56.1 41.4 35.9 50.5 30.7 29.2
Progression Factor 1.11 1.65 0.97 0.81 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 8.5 9.5 2.8 5.0 2.6 0.8 7.4 0.8 1.0
Delay (s) 69.3 88.7 67.1 41.6 61.1 44.0 36.6 57.9 31.5 30.3
Level of Service E F E D E D D E C C
Approach Delay (s) 84.2 48.2 47.3 42.6
Approach LOS F D D D

Intersection Summary
HCM Average Control Delay 57.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.4
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
8: Clairemont Mesa Boulevard & Project Access 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1725 34 168 818 78 391
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1875 37 183 889 85 425
RTOR Reduction (vph) 0 8 0 0 0 11
Lane Group Flow (vph) 1875 29 183 889 85 414
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 95.4 107.3 13.7 113.6 11.9 25.6
Effective Green, g (s) 95.4 107.3 13.7 113.6 11.9 25.6
Actuated g/C Ratio 0.71 0.79 0.10 0.84 0.09 0.19
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3593 1258 348 4279 156 619
v/s Ratio Prot c0.37 0.00 0.05 0.17 0.05 c0.07
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.52 0.02 0.53 0.21 0.54 0.67
Uniform Delay, d1 9.2 2.9 57.6 2.1 59.0 50.8
Progression Factor 0.43 0.02 1.10 0.77 1.00 1.00
Incremental Delay, d2 0.4 0.0 1.4 0.1 3.9 2.8
Delay (s) 4.3 0.1 64.5 1.7 62.8 53.5
Level of Service A A E A E D
Approach Delay (s) 4.2 12.4 55.1
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
9: Clairemont Mesa Boulevard & Murphy Canyon Road 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1492 202 194 731 164 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1622 220 211 795 178 460
RTOR Reduction (vph) 0 0 22 0 0 0 8
Lane Group Flow (vph) 0 1622 198 211 795 178 452
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 77.3 77.3 23.4 105.7 18.9 42.3
Effective Green, g (s) 77.3 77.3 23.4 105.7 18.9 42.3
Actuated g/C Ratio 0.57 0.57 0.17 0.78 0.14 0.31
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2026 906 307 3981 248 496
v/s Ratio Prot c0.46 0.12 0.16 0.10 c0.16
v/s Ratio Perm 0.12 0.13
v/c Ratio 0.80 0.22 0.69 0.20 0.72 0.91
Uniform Delay, d1 22.8 14.1 52.4 3.8 55.5 44.5
Progression Factor 0.88 0.96 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.5 6.3 0.1 9.5 20.9
Delay (s) 23.0 14.1 58.6 3.9 65.0 65.4
Level of Service C B E A E E
Approach Delay (s) 21.9 15.4 65.3
Approach LOS C B E

Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
NP Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1269 646 207 738 0 0 0 0 777 7 235
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1606 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1606 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1379 702 225 802 0 0 0 0 845 8 255
RTOR Reduction (vph) 0 0 375 0 0 0 0 0 0 0 3 105
Lane Group Flow (vph) 0 1379 327 225 802 0 0 0 0 439 437 124
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 37.3 37.3 7.2 48.5 23.5 23.5 23.5
Effective Green, g (s) 37.3 37.3 7.2 48.5 23.5 23.5 23.5
Actuated g/C Ratio 0.47 0.47 0.09 0.61 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1650 1299 309 2146 494 472 442
v/s Ratio Prot c0.39 c0.07 0.23 0.26 c0.27
v/s Ratio Perm 0.12 0.08
v/c Ratio 0.84 0.25 0.73 0.37 0.89 0.93 0.28
Uniform Delay, d1 18.7 12.9 35.4 8.0 27.0 27.4 21.7
Progression Factor 1.00 1.00 1.28 0.77 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.1 7.1 0.4 17.4 24.2 0.3
Delay (s) 22.5 13.0 52.5 6.6 44.4 51.6 22.1
Level of Service C B D A D D C
Approach Delay (s) 19.3 16.7 0.0 42.6
Approach LOS B B A D

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 558 1488 0 0 539 86 406 0 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3467 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3467 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 607 1617 0 0 586 93 441 0 193 0 0 0
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 33 0 0 0
Lane Group Flow (vph) 607 1617 0 0 665 0 441 0 160 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 19.0 55.1 31.9 14.9 14.9
Effective Green, g (s) 19.0 55.1 31.9 14.9 14.9
Actuated g/C Ratio 0.24 0.69 0.40 0.19 0.19
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 815 2437 1382 639 295
v/s Ratio Prot c0.18 c0.46 0.19 c0.13
v/s Ratio Perm 0.10
v/c Ratio 0.74 0.66 0.48 0.69 0.54
Uniform Delay, d1 28.3 7.1 17.9 30.4 29.5
Progression Factor 0.96 1.71 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.7 1.2 3.2 2.0
Delay (s) 28.9 12.9 19.1 33.6 31.5
Level of Service C B B C C
Approach Delay (s) 17.3 19.1 33.0 0.0
Approach LOS B B C A

Intersection Summary
HCM Average Control Delay 20.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 88.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
12: Lightwave Avenue & Overland Avenue 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 172 80 69 188 211 86 176 107 286 189 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.92 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3371 1770 3258 1770 3339 1770 3366
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3371 1770 3258 1770 3339 1770 3366
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 142 187 87 75 204 229 93 191 116 311 205 99
RTOR Reduction (vph) 0 64 0 0 189 0 0 95 0 0 58 0
Lane Group Flow (vph) 142 210 0 75 244 0 93 212 0 311 246 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 7.7 12.4 5.8 10.5 6.4 10.9 13.1 17.6
Effective Green, g (s) 7.7 12.4 5.8 10.5 6.4 10.9 13.1 17.6
Actuated g/C Ratio 0.13 0.20 0.10 0.17 0.11 0.18 0.22 0.29
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 224 688 169 563 186 599 381 974
v/s Ratio Prot c0.08 0.06 0.04 c0.07 0.05 c0.06 c0.18 0.07
v/s Ratio Perm
v/c Ratio 0.63 0.30 0.44 0.43 0.50 0.35 0.82 0.25
Uniform Delay, d1 25.2 20.5 26.0 22.5 25.7 21.9 22.7 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 0.7 0.6 0.8 0.4 12.1 0.2
Delay (s) 29.5 20.8 26.7 23.1 26.5 22.3 34.8 16.7
Level of Service C C C C C C C B
Approach Delay (s) 23.8 23.6 23.2 25.8
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.8 Sum of lost time (s) 18.6
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
13: SR 52 WB Ramps & Kearny Villa Road 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 77 576 1062 780 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3527
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 84 626 1154 848 20
RTOR Reduction (vph) 0 75 0 0 1 0
Lane Group Flow (vph) 88 9 626 1154 867 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 10.3 10.3 39.4 78.4 34.8
Effective Green, g (s) 10.3 10.3 39.4 78.4 34.8
Actuated g/C Ratio 0.10 0.10 0.39 0.78 0.35
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 182 163 697 2775 1227
v/s Ratio Prot c0.05 c0.35 0.33 c0.25
v/s Ratio Perm 0.01
v/c Ratio 0.48 0.05 0.90 0.42 0.71
Uniform Delay, d1 42.3 40.5 28.4 3.5 28.2
Progression Factor 1.00 1.00 0.91 3.24 1.00
Incremental Delay, d2 2.0 0.1 1.6 0.0 3.4
Delay (s) 44.4 40.6 27.6 11.2 31.6
Level of Service D D C B C
Approach Delay (s) 42.5 17.0 31.6
Approach LOS D B C

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
14: EB Off-Ramp & Kearny Villa Road 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
NP Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 5 221 0 0 0 0 1481 394 415 441 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1776 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1776 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 5 240 0 0 0 0 1610 428 451 479 0
RTOR Reduction (vph) 0 0 207 0 0 0 0 0 200 0 0 0
Lane Group Flow (vph) 0 175 33 0 0 0 0 1610 228 451 479 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 13.8 13.8 43.7 43.7 27.0 74.9
Effective Green, g (s) 13.8 13.8 43.7 43.7 27.0 74.9
Actuated g/C Ratio 0.14 0.14 0.44 0.44 0.27 0.75
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 385 1547 692 478 2651
v/s Ratio Prot c0.45 c0.25 0.14
v/s Ratio Perm 0.10 0.01 0.14
v/c Ratio 0.71 0.09 1.04 0.33 0.94 0.18
Uniform Delay, d1 41.2 37.6 28.1 18.5 35.8 3.6
Progression Factor 1.00 1.00 1.00 1.00 1.48 0.53
Incremental Delay, d2 9.5 0.1 34.2 1.3 22.4 0.1
Delay (s) 50.7 37.7 62.4 19.8 75.3 2.1
Level of Service D D E B E A
Approach Delay (s) 43.2 0.0 53.4 37.6
Approach LOS D A D D

Intersection Summary
HCM Average Control Delay 47.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 85.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 379 4 22 43 32 82 29 1411 4 14 542 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1583 1770 1662 1770 3538 3433 3452
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1583 1770 1662 1770 3538 3433 3452
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 412 4 24 47 35 89 32 1534 4 15 589 115
RTOR Reduction (vph) 0 0 20 0 83 0 0 0 0 0 19 0
Lane Group Flow (vph) 206 210 4 47 41 0 32 1538 0 15 685 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.0 13.0 13.0 5.0 5.0 1.7 35.3 0.7 34.3
Effective Green, g (s) 13.0 13.0 13.0 5.0 5.0 1.7 35.3 0.7 34.3
Actuated g/C Ratio 0.19 0.19 0.19 0.07 0.07 0.02 0.50 0.01 0.49
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 312 313 294 126 119 43 1784 34 1691
v/s Ratio Prot 0.12 c0.12 c0.03 0.02 c0.02 c0.43 0.00 0.20
v/s Ratio Perm 0.00
v/c Ratio 0.66 0.67 0.02 0.37 0.35 0.74 0.86 0.44 0.41
Uniform Delay, d1 26.5 26.5 23.3 31.0 30.9 33.9 15.2 34.5 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 5.6 0.0 1.9 1.8 50.5 4.6 8.9 0.2
Delay (s) 31.6 32.1 23.3 32.9 32.7 84.4 19.8 43.3 11.5
Level of Service C C C C C F B D B
Approach Delay (s) 31.4 32.8 21.1 12.2
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
16: Chesapeake Drive & Ruffin Road 3/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 94 20 152 98 55 167 67 1060 35 37 553 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1583 1805 1583 1770 3522 1770 3496
Flt Permitted 0.65 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1220 1583 1365 1583 1770 3522 1770 3496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 22 165 107 60 182 73 1152 38 40 601 53
RTOR Reduction (vph) 0 0 133 0 0 109 0 2 0 0 6 0
Lane Group Flow (vph) 0 124 32 0 167 73 73 1188 0 40 648 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 11.3 11.3 11.9 11.9 4.1 30.4 1.8 28.1
Effective Green, g (s) 11.3 11.3 11.9 11.9 4.1 30.4 1.8 28.1
Actuated g/C Ratio 0.19 0.19 0.20 0.20 0.07 0.52 0.03 0.48
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 235 305 277 321 124 1824 54 1674
v/s Ratio Prot c0.04 c0.34 0.02 0.19
v/s Ratio Perm 0.10 0.02 c0.12 0.05
v/c Ratio 0.53 0.10 0.60 0.23 0.59 0.65 0.74 0.39
Uniform Delay, d1 21.3 19.5 21.3 19.6 26.5 10.3 28.2 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 2.5 0.1 4.5 1.0 37.5 0.2
Delay (s) 22.3 19.6 23.8 19.7 31.0 11.3 65.7 10.0
Level of Service C B C B C B E B
Approach Delay (s) 20.7 21.6 12.4 13.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 58.7 Sum of lost time (s) 9.3
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 0 36 8 0 9 13 891 2 1 717 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1690 3433 3538 1770 3533
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1690 3433 3538 1770 3533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 0 39 9 0 10 14 968 2 1 779 9
RTOR Reduction (vph) 0 35 0 0 10 0 0 0 0 0 1 0
Lane Group Flow (vph) 83 4 0 0 9 0 14 970 0 1 787 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Effective Green, g (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Actuated g/C Ratio 0.11 0.11 0.02 0.01 0.47 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 202 181 30 34 1678 17 1676
v/s Ratio Prot c0.05 0.00 c0.01 c0.00 c0.27 0.00 0.22
v/s Ratio Perm
v/c Ratio 0.41 0.02 0.31 0.41 0.58 0.06 0.47
Uniform Delay, d1 20.9 20.0 24.6 25.0 9.7 24.9 9.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 2.1 2.9 0.9 0.5 0.5
Delay (s) 21.4 20.0 26.7 27.9 10.6 25.4 9.6
Level of Service C C C C B C A
Approach Delay (s) 21.0 26.7 10.8 9.6
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
18: Farnham St & Ruffin Road 3/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 154 6 150 151 30 66 70 761 23 4 974 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1777 1583 1788 1583 3433 3524 1770 3514
Flt Permitted 0.58 1.00 0.65 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1082 1583 1207 1583 3433 3524 1770 3514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 167 7 163 164 33 72 76 827 25 4 1059 53
RTOR Reduction (vph) 0 0 125 0 0 55 0 2 0 0 4 0
Lane Group Flow (vph) 0 174 38 0 197 17 76 850 0 4 1108 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 13.2 13.2 13.2 13.2 2.2 28.1 0.7 26.6
Effective Green, g (s) 13.2 13.2 13.2 13.2 2.2 28.1 0.7 26.6
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.04 0.50 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 252 369 281 369 133 1750 22 1651
v/s Ratio Prot c0.02 0.24 0.00 c0.32
v/s Ratio Perm 0.16 0.02 c0.16 0.01
v/c Ratio 0.69 0.10 0.70 0.05 0.57 0.49 0.18 0.67
Uniform Delay, d1 19.8 17.0 19.9 16.8 26.7 9.5 27.7 11.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.0 6.3 0.0 3.6 0.6 1.4 1.6
Delay (s) 26.3 17.1 26.2 16.8 30.4 10.0 29.1 13.2
Level of Service C B C B C B C B
Approach Delay (s) 21.8 23.7 11.7 13.3
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 56.6 Sum of lost time (s) 14.6
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 85 1003 24 0 943
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 92 1090 26 0 1025
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.87 0.82 0.82
vC, conflicting volume 1603 545 1116
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 893 4 701
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 90 100
cM capacity (veh/h) 244 883 731

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 92 545 545 26 512 512
Volume Left 0 0 0 0 0 0
Volume Right 92 0 0 26 0 0
cSH 883 1700 1700 1700 1700 1700
Volume to Capacity 0.10 0.32 0.32 0.02 0.30 0.30
Queue Length 95th (ft) 9 0 0 0 0 0
Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.6 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 39.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
20: Lightwave Avenue & Ruffin Road 3/25/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 205 78 292 104 140 249 238 724 42 135 658 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1684 3433 3510 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1684 3433 3510 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 223 85 317 113 152 271 259 787 46 147 715 201
RTOR Reduction (vph) 0 0 61 0 61 0 0 4 0 0 0 120
Lane Group Flow (vph) 223 85 256 113 362 0 259 829 0 147 715 81
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 9.8 26.6 38.9 8.4 25.8 12.3 28.1 12.1 27.9 37.7
Effective Green, g (s) 9.8 26.6 38.9 8.4 25.8 12.3 28.1 12.1 27.9 37.7
Actuated g/C Ratio 0.11 0.29 0.42 0.09 0.28 0.13 0.30 0.13 0.30 0.40
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 361 531 660 159 466 453 1057 230 1058 640
v/s Ratio Prot c0.06 0.05 0.05 0.06 c0.22 0.08 c0.24 c0.08 0.20 0.01
v/s Ratio Perm 0.11 0.04
v/c Ratio 0.62 0.16 0.39 0.71 0.78 0.57 0.78 0.64 0.68 0.13
Uniform Delay, d1 40.0 25.0 18.9 41.3 31.1 38.0 29.8 38.5 28.7 17.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.1 0.4 13.9 8.0 1.7 3.9 5.7 1.7 0.1
Delay (s) 43.1 25.1 19.3 55.2 39.1 39.8 33.7 44.3 30.5 17.6
Level of Service D C B E D D C D C B
Approach Delay (s) 28.6 42.5 35.1 29.9
Approach LOS C D D C

Intersection Summary
HCM Average Control Delay 33.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 93.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 0 567 16 4 16 237 683 4 15 942 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Flt Permitted 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 0 616 17 4 17 258 742 4 16 1024 77
RTOR Reduction (vph) 0 0 189 0 0 16 0 0 0 0 0 23
Lane Group Flow (vph) 170 0 427 0 21 1 258 746 0 16 1024 54
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 9.4 19.5 3.7 3.7 10.1 42.8 0.6 33.3 33.3
Effective Green, g (s) 9.4 19.5 3.7 3.7 10.1 42.8 0.6 33.3 33.3
Actuated g/C Ratio 0.12 0.25 0.05 0.05 0.13 0.56 0.01 0.43 0.43
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 421 403 86 76 453 1976 14 1538 688
v/s Ratio Prot 0.05 c0.14 c0.01 0.08 0.21 0.01 c0.29
v/s Ratio Perm 0.13 0.00 0.03
v/c Ratio 0.40 1.06 0.24 0.01 0.57 0.38 1.14 0.67 0.08
Uniform Delay, d1 31.0 28.5 35.1 34.7 31.2 9.4 38.0 17.2 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 61.2 1.5 0.1 1.6 0.1 291.3 1.1 0.0
Delay (s) 31.6 89.7 36.6 34.8 32.9 9.6 329.3 18.3 12.7
Level of Service C F D C C A F B B
Approach Delay (s) 77.2 35.8 15.6 22.4
Approach LOS E D B C

Intersection Summary
HCM Average Control Delay 34.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 76.6 Sum of lost time (s) 19.2
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 147 918 167 109 503 324 430 521 361 685 651 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 160 998 182 118 547 352 467 566 392 745 708 250
RTOR Reduction (vph) 0 21 0 0 0 96 0 0 106 0 0 140
Lane Group Flow (vph) 160 1159 0 118 547 256 467 566 286 745 708 110
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 7.7 31.3 9.6 33.4 50.8 18.7 31.0 31.0 17.4 29.8 29.8
Effective Green, g (s) 7.7 31.3 9.6 33.4 50.8 18.7 31.0 31.0 17.4 29.8 29.8
Actuated g/C Ratio 0.07 0.29 0.09 0.30 0.46 0.17 0.28 0.28 0.16 0.27 0.27
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 1416 155 1547 1289 585 999 447 544 960 430
v/s Ratio Prot c0.09 c0.23 0.07 0.11 0.03 0.14 0.16 c0.22 c0.20
v/s Ratio Perm 0.06 0.18 0.07
v/c Ratio 1.29 0.82 0.76 0.35 0.20 0.80 0.57 0.64 1.37 0.74 0.26
Uniform Delay, d1 51.0 36.6 49.0 29.8 17.5 43.7 33.7 34.5 46.2 36.4 31.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 178.0 3.8 19.6 0.1 0.1 7.5 0.7 3.0 177.7 3.0 0.3
Delay (s) 229.0 40.4 68.5 29.9 17.5 51.2 34.4 37.5 223.9 39.4 31.6
Level of Service F D E C B D C D F D C
Approach Delay (s) 62.9 30.1 40.8 119.0
Approach LOS E C D F

Intersection Summary
HCM Average Control Delay 68.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 109.8 Sum of lost time (s) 20.4
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
23: Balboa Avenue & Viewridge Avenue 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
NP Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 1970 36 47 806 74 33 7 484 466 15 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5072 1770 6327 1790 1583 1770 1619
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.73 1.00
Satd. Flow (perm) 1770 5072 1770 6327 1434 1583 1357 1619
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 2141 39 51 876 80 36 8 526 507 16 109
RTOR Reduction (vph) 0 2 0 0 12 0 0 0 62 0 67 0
Lane Group Flow (vph) 48 2178 0 51 944 0 0 44 464 507 58 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 6.5 52.5 3.7 50.7 45.4 45.4 45.4 45.4
Effective Green, g (s) 6.5 52.5 3.7 50.7 45.4 45.4 45.4 45.4
Actuated g/C Ratio 0.06 0.44 0.03 0.43 0.38 0.38 0.38 0.38
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 2257 56 2718 552 609 522 623
v/s Ratio Prot 0.03 c0.43 c0.03 0.15 0.04
v/s Ratio Perm 0.03 0.29 c0.37
v/c Ratio 0.49 0.97 0.91 0.35 0.08 0.76 0.97 0.09
Uniform Delay, d1 54.1 31.9 57.0 22.6 23.0 31.6 35.7 23.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 11.8 88.0 0.1 0.1 5.6 32.0 0.1
Delay (s) 58.0 43.7 145.0 22.6 23.1 37.2 67.6 23.2
Level of Service E D F C C D E C
Approach Delay (s) 44.0 28.8 36.1 58.8
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 41.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 118.0 Sum of lost time (s) 16.4
Intersection Capacity Utilization 108.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
24: Ruffin Court & Driveway #3 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
NP Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 46 174 246 15 36 107
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 189 267 16 39 116
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 284 565 276
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 284 565 276
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 92 85
cM capacity (veh/h) 1279 467 763

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 50 189 284 155
Volume Left 50 0 0 39
Volume Right 0 0 16 116
cSH 1279 1700 1700 658
Volume to Capacity 0.04 0.11 0.17 0.24
Queue Length 95th (ft) 3 0 0 23
Control Delay (s) 7.9 0.0 0.0 12.2
Lane LOS A B
Approach Delay (s) 1.7 0.0 12.2
Approach LOS B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
25: Ruffin Court & Driveway #4 3/25/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
NP Page 25

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 9 159 210 9 21 21
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 173 228 10 23 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 238 426 233
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 238 426 233
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 96 97
cM capacity (veh/h) 1329 581 806

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 10 173 238 46
Volume Left 10 0 0 23
Volume Right 0 0 10 23
cSH 1329 1700 1700 675
Volume to Capacity 0.01 0.10 0.14 0.07
Queue Length 95th (ft) 1 0 0 5
Control Delay (s) 7.7 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 0.4 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 21.6% ICU Level of Service A
Analysis Period (min) 15
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ILV ANALYSIS WORKSHEETS 



 



CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 26 Phase 3 Total 0 Phase 4 Total 820
Maximum 0 Maximum 82026 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 0 Maximum 
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 215 Phase 3 Total 0 Phase 4 Total 805
Maximum 0 Maximum 8050 Maximum 0 Maximum 0Maximum 0 Maximum 0 Maximum 215 Maximum 
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 777 Phase 2 Total 242 Phase 3 Total 104 Phase 4 Total 646
Maximum 0 Maximum 646242 Maximum 0 Maximum 104Maximum 0 Maximum 777 Maximum 0 Maximum 
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COMPUTED BY: Project Number at
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No. of Lane Use 2 1
Lanes Factor ILV/HR
1 = Total
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COMPUTED BY: Project Number at
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No. of Lane Use 1 2
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1 = Total
2 = Under Capacity < 1,200
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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Peak
Hour ILV/Hour Capacity

AM 615 Under Capacity

PM 846 Under Capacity

AM 1,396 Near Capacity

PM 1,020 Under Capacity

AM 1,868 Over Capacity

PM 1,769 Over Capacity

AM 1,382 Near Capacity

PM 1,107 Under Capacity

AM 945 Under Capacity

PM 1,455 Near Capacity

AM 817 Under Capacity

PM 1,312 Near Capacity

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps

Table X
Existing + Cuml Projects + Project PH I ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps
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APPENDIX H 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS AND ARTERIAL ANALYSIS WORKSHEETS 

- NEAR TERM + ENTIRE PROJECT  



 



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 712 23 275 1571 199 22 10 172 123 13 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5000 1770 1533 1504 3433 3166
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5000 1770 1533 1504 3433 3166
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 774 25 299 1708 216 24 11 187 134 14 33
RTOR Reduction (vph) 0 0 9 0 9 0 0 83 77 0 29 0
Lane Group Flow (vph) 35 774 16 299 1915 0 24 18 20 134 18 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 4.7 59.9 68.5 13.9 68.5 4.2 8.3 22.2 8.7 13.1
Effective Green, g (s) 4.7 59.9 68.5 13.9 68.5 4.2 8.3 22.2 8.7 13.1
Actuated g/C Ratio 0.04 0.54 0.62 0.13 0.62 0.04 0.08 0.20 0.08 0.12
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 76 2769 986 434 3114 68 116 304 272 377
v/s Ratio Prot 0.02 0.15 c0.09 c0.38 0.01 c0.01 0.01 c0.04 0.01
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.46 0.28 0.02 0.69 0.61 0.35 0.15 0.06 0.49 0.05
Uniform Delay, d1 51.4 13.5 7.9 46.0 12.7 51.6 47.6 35.5 48.5 42.9
Progression Factor 1.00 1.00 1.00 1.04 0.96 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.3 0.0 3.6 0.4 1.2 0.2 0.0 0.5 0.0
Delay (s) 53.0 13.7 7.9 51.2 12.6 52.7 47.8 35.5 49.0 42.9
Level of Service D B A D B D D D D D
Approach Delay (s) 15.2 17.8 43.0 47.5
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 777 230 0 1062 455 0 0 1160 0 0 300
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 845 250 0 1154 495 0 0 1261 0 0 326
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.94 0.92 0.95 0.95 0.92 0.95 0.95 0.94
vC, conflicting volume 1649 1095 1748 2493 422 2838 2249 577
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1563 919 1392 2181 185 2545 1922 424
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 40
cM capacity (veh/h) 394 676 38 43 756 0 63 544

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 422 422 250 577 577 495 1261 163 163
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 250 0 0 495 1261 163 163
cSH 1700 1700 1700 1700 1700 1700 756 544 544
Volume to Capacity 0.25 0.25 0.15 0.34 0.34 0.29 1.67 0.30 0.30
Queue Length 95th (ft) 0 0 0 0 0 0 1746 31 31
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 321.3 14.4 14.4
Lane LOS F B B
Approach Delay (s) 0.0 0.0 321.3 14.4
Approach LOS F B

Intersection Summary
Average Delay 94.6
Intersection Capacity Utilization 100.0% ICU Level of Service F
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1729 205 0 628 207 822 0 921 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1879 223 0 683 225 893 0 1001 0 0 0
RTOR Reduction (vph) 0 0 137 0 0 138 0 0 0 0 0 0
Lane Group Flow (vph) 0 1879 86 0 683 87 446 447 1001 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 42.6 42.6 42.6 42.6 56.6 56.6 56.6
Effective Green, g (s) 42.6 42.6 42.6 42.6 56.6 56.6 56.6
Actuated g/C Ratio 0.39 0.39 0.39 0.39 0.51 0.51 0.51
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1969 613 1969 613 865 865 1434
v/s Ratio Prot c0.37 0.13 0.27 0.27 c0.36
v/s Ratio Perm 0.05 0.06
v/c Ratio 0.95 0.14 0.35 0.14 0.52 0.52 0.70
Uniform Delay, d1 32.8 21.8 23.9 21.9 17.6 17.7 20.2
Progression Factor 0.92 0.65 0.26 0.28 1.00 1.00 1.00
Incremental Delay, d2 12.0 0.5 0.5 0.5 0.5 0.5 1.5
Delay (s) 42.0 14.8 6.8 6.6 18.2 18.2 21.7
Level of Service D B A A B B C
Approach Delay (s) 39.1 6.7 20.0 0.0
Approach LOS D A C A

Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 163 1451 1037 146 626 12 146 81 132 39 89 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 177 1577 1127 159 680 13 159 88 143 42 97 150
RTOR Reduction (vph) 0 0 0 0 0 11 0 0 63 0 0 67
Lane Group Flow (vph) 177 1577 1127 159 680 2 159 88 80 42 97 83
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 4.0 61.3 110.0 4.0 61.2 19.9 14.5 19.9 61.3 5.6 11.2 61.2
Effective Green, g (s) 4.0 61.3 110.0 4.0 61.2 19.9 14.5 19.9 61.3 5.6 11.2 61.2
Actuated g/C Ratio 0.04 0.56 1.00 0.04 0.56 0.18 0.13 0.18 0.56 0.05 0.10 0.56
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 2834 1583 64 2829 286 453 337 882 90 190 881
v/s Ratio Prot 0.05 0.31 c0.09 0.13 0.05 0.05 0.02 0.05
v/s Ratio Perm c0.71 0.00 0.05 0.05
v/c Ratio 1.42 0.56 0.71 2.48 0.24 0.01 0.35 0.26 0.09 0.47 0.51 0.09
Uniform Delay, d1 53.0 15.6 0.0 53.0 12.5 37.0 43.5 38.7 11.4 50.7 46.8 11.4
Progression Factor 0.90 0.72 1.00 1.19 0.68 2.69 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 209.5 0.4 1.4 711.3 0.2 0.0 0.5 0.4 0.2 3.8 2.3 0.2
Delay (s) 257.1 11.6 1.4 774.1 8.8 99.5 43.9 39.1 11.6 54.5 49.1 11.6
Level of Service F B A F A F D D B D D B
Approach Delay (s) 22.7 153.0 31.0 30.5
Approach LOS C F C C

Intersection Summary
HCM Average Control Delay 49.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 4.4
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 222 1120 100 68 687 95 45 4 83 51 1 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5023 1770 4993 1780 1583 1776 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.70 1.00 0.69 1.00
Satd. Flow (perm) 1770 5023 1770 4993 1307 1583 1287 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 241 1217 109 74 747 103 49 4 90 55 1 37
RTOR Reduction (vph) 0 6 0 0 7 0 0 0 83 0 0 34
Lane Group Flow (vph) 241 1320 0 74 843 0 0 53 7 0 56 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 21.4 80.5 8.7 67.8 8.8 8.8 8.8 8.8
Effective Green, g (s) 21.4 80.5 8.7 67.8 8.8 8.8 8.8 8.8
Actuated g/C Ratio 0.19 0.73 0.08 0.62 0.08 0.08 0.08 0.08
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 344 3676 140 3078 105 127 103 127
v/s Ratio Prot c0.14 c0.26 0.04 0.17
v/s Ratio Perm 0.04 0.00 c0.04 0.00
v/c Ratio 0.70 0.36 0.53 0.27 0.50 0.06 0.54 0.02
Uniform Delay, d1 41.3 5.4 48.7 9.7 48.5 46.8 48.7 46.6
Progression Factor 0.53 2.14 0.54 3.28 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 0.2 2.8 0.2 3.8 0.2 5.8 0.1
Delay (s) 27.3 11.7 29.2 32.1 52.3 47.0 54.4 46.7
Level of Service C B C C D D D D
Approach Delay (s) 14.1 31.9 48.9 51.4
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 23.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 297 757 281 162 666 63 146 169 76 31 28 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4879 3433 5085 1583 1770 3374 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4879 3433 5085 1583 1770 3374 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 323 823 305 176 724 68 159 184 83 34 30 66
RTOR Reduction (vph) 0 62 0 0 0 51 0 43 0 0 0 41
Lane Group Flow (vph) 323 1066 0 176 724 17 159 224 0 34 30 25
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 13.8 25.5 9.3 20.9 20.9 14.7 51.4 5.1 41.8 41.8
Effective Green, g (s) 13.8 25.5 9.3 20.9 20.9 14.7 51.4 5.1 41.8 41.8
Actuated g/C Ratio 0.13 0.23 0.08 0.19 0.19 0.13 0.47 0.05 0.38 0.38
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 1131 290 966 301 237 1577 82 708 602
v/s Ratio Prot c0.09 c0.22 0.05 0.14 c0.09 c0.07 0.02 0.02
v/s Ratio Perm 0.01 0.02
v/c Ratio 0.75 0.94 0.61 0.75 0.06 0.67 0.14 0.41 0.04 0.04
Uniform Delay, d1 46.4 41.5 48.6 42.1 36.5 45.3 16.7 51.0 21.5 21.5
Progression Factor 0.77 0.91 1.00 1.62 3.17 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.8 15.6 2.6 4.0 0.3 7.3 0.0 3.4 0.1 0.1
Delay (s) 42.4 53.4 51.4 72.2 115.9 52.6 16.8 54.4 21.6 21.6
Level of Service D D D E F D B D C C
Approach Delay (s) 50.9 71.5 30.1 30.2
Approach LOS D E C C

Intersection Summary
HCM Average Control Delay 53.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 355 372 205 472 691 376 121 247 76 205 507 141
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4814 3433 4816 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4814 3433 4816 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 386 404 223 513 751 409 132 268 83 223 551 153
RTOR Reduction (vph) 0 91 0 0 83 0 0 0 58 0 0 93
Lane Group Flow (vph) 386 536 0 513 1077 0 132 268 25 223 551 60
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 17.5 33.0 16.6 32.2 8.2 33.0 33.0 7.8 32.8 32.8
Effective Green, g (s) 17.5 33.0 16.6 32.2 8.2 33.0 33.0 7.8 32.8 32.8
Actuated g/C Ratio 0.16 0.30 0.15 0.29 0.07 0.30 0.30 0.07 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 546 1444 518 1410 256 1062 475 243 1055 472
v/s Ratio Prot 0.11 0.11 c0.15 c0.22 0.04 0.08 c0.06 c0.16
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.71 0.37 0.99 0.76 0.52 0.25 0.05 0.92 0.52 0.13
Uniform Delay, d1 43.8 30.3 46.6 35.4 49.0 29.2 27.4 50.8 32.1 28.2
Progression Factor 1.12 2.16 1.09 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 0.5 35.8 3.8 1.8 0.6 0.2 35.9 1.8 0.6
Delay (s) 51.7 66.0 86.7 34.0 50.7 29.7 27.6 86.7 33.9 28.7
Level of Service D E F C D C C F C C
Approach Delay (s) 60.5 50.2 35.1 45.8
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 50.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.3
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 644 110 451 1500 39 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 700 120 490 1630 42 171
RTOR Reduction (vph) 0 23 0 0 0 86
Lane Group Flow (vph) 700 97 490 1630 42 85
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 66.7 74.8 21.2 92.4 8.1 29.3
Effective Green, g (s) 66.7 74.8 21.2 92.4 8.1 29.3
Actuated g/C Ratio 0.61 0.68 0.19 0.84 0.07 0.27
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3083 1076 662 4271 130 854
v/s Ratio Prot 0.14 0.01 c0.14 c0.32 c0.02 0.02
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.23 0.09 0.74 0.38 0.32 0.10
Uniform Delay, d1 9.9 6.0 41.8 2.1 48.3 30.4
Progression Factor 1.25 2.25 1.28 0.75 1.00 1.00
Incremental Delay, d2 0.2 0.0 4.3 0.2 1.4 0.1
Delay (s) 12.5 13.5 58.0 1.8 49.8 30.5
Level of Service B B E A D C
Approach Delay (s) 12.6 14.8 34.3
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 608 137 382 1460 160 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 661 149 415 1587 174 76
RTOR Reduction (vph) 0 0 40 0 0 0 17
Lane Group Flow (vph) 0 661 109 415 1587 174 59
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 47.7 47.7 30.7 83.4 16.2 46.9
Effective Green, g (s) 47.7 47.7 30.7 83.4 16.2 46.9
Actuated g/C Ratio 0.43 0.43 0.28 0.76 0.15 0.43
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1535 686 494 3855 261 675
v/s Ratio Prot 0.19 c0.23 c0.31 c0.10 0.02
v/s Ratio Perm 0.07 0.01
v/c Ratio 0.43 0.16 0.84 0.41 0.67 0.09
Uniform Delay, d1 21.7 18.9 37.3 4.7 44.3 18.8
Progression Factor 1.10 1.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.5 12.2 0.3 6.3 0.1
Delay (s) 24.8 23.9 49.5 5.0 50.6 18.9
Level of Service C C D A D B
Approach Delay (s) 24.6 14.2 41.0
Approach LOS C B D

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.7
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 342 336 462 1281 0 0 0 0 99 1 670
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.85 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1447 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1447 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 372 365 502 1392 0 0 0 0 108 1 728
RTOR Reduction (vph) 0 0 249 0 0 0 0 0 0 0 23 23
Lane Group Flow (vph) 0 372 116 502 1392 0 0 0 0 97 346 348
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 37.4 31.7 18.9 60.3 31.7 31.7 31.7
Effective Green, g (s) 37.4 31.7 18.9 60.3 31.7 31.7 31.7
Actuated g/C Ratio 0.37 0.32 0.19 0.60 0.32 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1324 883 649 2134 533 459 477
v/s Ratio Prot 0.11 c0.15 c0.39 0.06 c0.24
v/s Ratio Perm 0.04 0.23
v/c Ratio 0.28 0.13 0.77 0.65 0.18 0.75 0.73
Uniform Delay, d1 21.9 24.3 38.5 13.0 24.8 30.6 30.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 5.7 1.6 0.2 6.9 5.5
Delay (s) 22.0 24.4 44.2 14.6 24.9 37.5 35.9
Level of Service C C D B C D D
Approach Delay (s) 23.2 22.4 0.0 35.3
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 166 275 0 0 597 198 1147 0 168 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3407 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3407 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 180 299 0 0 649 215 1247 0 183 0 0 0
RTOR Reduction (vph) 0 0 0 0 40 0 0 0 108 0 0 0
Lane Group Flow (vph) 180 299 0 0 824 0 1247 0 75 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 6.9 37.0 25.9 33.0 33.0
Effective Green, g (s) 6.9 37.0 25.9 33.0 33.0
Actuated g/C Ratio 0.09 0.46 0.32 0.41 0.41
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 1637 1103 1416 653
v/s Ratio Prot c0.05 0.08 c0.24 c0.36
v/s Ratio Perm 0.05
v/c Ratio 0.61 0.18 0.75 0.88 0.12
Uniform Delay, d1 35.2 12.6 24.1 21.7 14.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.5 0.2 4.6 6.7 0.1
Delay (s) 38.8 12.9 28.8 28.4 14.6
Level of Service D B C C B
Approach Delay (s) 22.6 28.8 26.6 0.0
Approach LOS C C C A

Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
12: Lightwave Avenue & Overland Avenue 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 102 139 52 104 210 240 50 128 35 131 304 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.92 1.00 0.97 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3394 1770 3256 1770 3425 1770 3407
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3394 1770 3256 1770 3425 1770 3407
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 111 151 57 113 228 261 54 139 38 142 330 109
RTOR Reduction (vph) 0 44 0 0 206 0 0 27 0 0 34 0
Lane Group Flow (vph) 111 164 0 113 283 0 54 150 0 142 405 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 6.6 11.9 6.6 11.9 3.7 12.2 7.3 15.8
Effective Green, g (s) 6.6 11.9 6.6 11.9 3.7 12.2 7.3 15.8
Actuated g/C Ratio 0.12 0.21 0.12 0.21 0.07 0.22 0.13 0.28
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 206 714 206 685 116 738 228 951
v/s Ratio Prot 0.06 0.05 c0.06 c0.09 0.03 0.04 c0.08 c0.12
v/s Ratio Perm
v/c Ratio 0.54 0.23 0.55 0.41 0.47 0.20 0.62 0.43
Uniform Delay, d1 23.6 18.5 23.6 19.3 25.5 18.2 23.3 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.2 1.6 0.5 1.1 0.2 3.8 0.3
Delay (s) 24.9 18.7 25.2 19.8 26.6 18.4 27.1 17.0
Level of Service C B C B C B C B
Approach Delay (s) 20.9 20.8 20.3 19.5
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 56.6 Sum of lost time (s) 18.6
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
13: SR 52 WB Ramps & Kearny Villa Road 2/15/2013
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 303 356 150 336 446 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3528
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3528
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 329 387 163 365 485 10
RTOR Reduction (vph) 0 224 0 0 1 0
Lane Group Flow (vph) 329 163 163 365 494 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 20.3 20.3 12.5 48.4 31.7
Effective Green, g (s) 20.3 20.3 12.5 48.4 31.7
Actuated g/C Ratio 0.25 0.25 0.16 0.60 0.40
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 449 402 277 2141 1398
v/s Ratio Prot c0.19 c0.09 0.10 c0.14
v/s Ratio Perm 0.10
v/c Ratio 0.73 0.41 0.59 0.17 0.35
Uniform Delay, d1 27.4 24.8 31.4 7.0 17.0
Progression Factor 1.00 1.00 1.12 1.17 1.00
Incremental Delay, d2 6.1 0.7 3.1 0.2 0.7
Delay (s) 33.5 25.5 38.2 8.3 17.7
Level of Service C C D A B
Approach Delay (s) 29.2 17.5 17.7
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
14: EB Off-Ramp & Kearny Villa Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 0 548 0 0 0 0 380 59 51 742 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 115 0 596 0 0 0 0 413 64 55 807 0
RTOR Reduction (vph) 0 0 158 0 0 0 0 0 32 0 0 0
Lane Group Flow (vph) 0 115 438 0 0 0 0 413 32 55 807 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 19.1 19.1 39.9 39.9 5.5 49.6
Effective Green, g (s) 19.1 19.1 39.9 39.9 5.5 49.6
Actuated g/C Ratio 0.24 0.24 0.50 0.50 0.07 0.62
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 665 1765 790 122 2194
v/s Ratio Prot 0.12 0.03 c0.23
v/s Ratio Perm 0.06 c0.16 0.02
v/c Ratio 0.27 0.66 0.23 0.04 0.45 0.37
Uniform Delay, d1 24.8 27.5 11.4 10.3 35.8 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.12
Incremental Delay, d2 0.3 2.4 0.3 0.1 2.4 0.4
Delay (s) 25.1 29.9 11.7 10.4 38.2 8.8
Level of Service C C B B D A
Approach Delay (s) 29.1 0.0 11.5 10.7
Approach LOS C A B B

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 129 73 47 6 3 9 18 299 49 76 962 253
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.88 1.00 0.98 1.00 0.97
Flt Protected 0.95 0.99 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1744 1583 1770 1648 1770 3465 3433 3429
Flt Permitted 0.95 0.99 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1744 1583 1770 1648 1770 3465 3433 3429
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 140 79 51 7 3 10 20 325 53 83 1046 275
RTOR Reduction (vph) 0 0 44 0 10 0 0 15 0 0 26 0
Lane Group Flow (vph) 108 111 7 7 3 0 20 363 0 83 1295 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 7.7 7.7 7.7 1.8 1.8 1.1 29.2 2.5 30.6
Effective Green, g (s) 7.7 7.7 7.7 1.8 1.8 1.1 29.2 2.5 30.6
Actuated g/C Ratio 0.13 0.13 0.13 0.03 0.03 0.02 0.51 0.04 0.53
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 226 235 213 56 52 34 1769 150 1834
v/s Ratio Prot c0.06 0.06 c0.00 0.00 0.01 0.10 c0.02 c0.38
v/s Ratio Perm 0.00
v/c Ratio 0.48 0.47 0.03 0.12 0.06 0.59 0.21 0.55 0.71
Uniform Delay, d1 22.9 22.9 21.5 26.9 26.9 27.8 7.7 26.8 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.5 0.1 1.0 0.5 23.4 0.1 4.4 1.3
Delay (s) 24.5 24.4 21.6 27.9 27.4 51.2 7.7 31.2 11.2
Level of Service C C C C C D A C B
Approach Delay (s) 23.9 27.6 9.9 12.4
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 57.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
16: Chesapeake Drive & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 38 33 29 37 63 105 299 28 98 916 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.98 1.00 0.98 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1833 1583 1822 1583 1770 3494 1770 3485
Flt Permitted 0.86 1.00 0.83 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1607 1583 1542 1583 1770 3494 1770 3485
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 20 41 36 32 40 68 114 325 30 107 996 114
RTOR Reduction (vph) 0 0 33 0 0 61 0 6 0 0 7 0
Lane Group Flow (vph) 0 61 3 0 72 7 114 349 0 107 1103 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 5.1 5.1 5.7 5.7 5.3 28.5 6.1 29.3
Effective Green, g (s) 5.1 5.1 5.7 5.7 5.3 28.5 6.1 29.3
Actuated g/C Ratio 0.09 0.09 0.10 0.10 0.10 0.52 0.11 0.53
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 149 147 160 164 171 1814 197 1860
v/s Ratio Prot c0.06 0.10 0.06 c0.32
v/s Ratio Perm 0.04 0.00 c0.05 0.00
v/c Ratio 0.41 0.02 0.45 0.04 0.67 0.19 0.54 0.59
Uniform Delay, d1 23.5 22.6 23.1 22.1 23.9 7.1 23.1 8.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 0.7 0.0 7.4 0.1 1.6 0.6
Delay (s) 24.1 22.7 23.9 22.2 31.3 7.1 24.7 9.4
Level of Service C C C C C A C A
Approach Delay (s) 23.6 23.0 13.0 10.7
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 54.9 Sum of lost time (s) 9.3
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 0 21 2 0 0 41 366 5 6 776 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3533 1770 3494
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3533 1770 3494
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 0 23 2 0 0 45 398 5 7 843 78
RTOR Reduction (vph) 0 22 0 0 0 0 0 1 0 0 4 0
Lane Group Flow (vph) 24 1 0 0 2 0 45 402 0 7 917 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.1 2.1 0.8 0.6 19.2 0.5 19.1
Effective Green, g (s) 2.1 2.1 0.8 0.6 19.2 0.5 19.1
Actuated g/C Ratio 0.05 0.05 0.02 0.01 0.46 0.01 0.45
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 88 79 34 49 1611 21 1585
v/s Ratio Prot c0.01 0.00 c0.00 c0.01 0.11 0.00 c0.26
v/s Ratio Perm
v/c Ratio 0.27 0.01 0.06 0.92 0.25 0.33 0.58
Uniform Delay, d1 19.3 19.0 20.3 20.7 7.0 20.6 8.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.0 0.3 95.9 0.2 3.4 1.0
Delay (s) 19.9 19.0 20.5 116.6 7.2 24.0 9.5
Level of Service B B C F A C A
Approach Delay (s) 19.5 20.5 18.2 9.6
Approach LOS B C B A

Intersection Summary
HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 42.1 Sum of lost time (s) 19.5
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
18: Farnham St & Ruffin Road 2/15/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 11 21 23 13 7 200 676 82 34 657 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1799 1583 1805 1583 3433 3482 1770 3465
Flt Permitted 0.93 1.00 0.89 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1726 1583 1652 1583 3433 3482 1770 3465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 30 12 23 25 14 8 217 735 89 37 714 116
RTOR Reduction (vph) 0 0 21 0 0 7 0 8 0 0 13 0
Lane Group Flow (vph) 0 42 2 0 39 1 217 816 0 37 817 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 3.7 3.7 3.7 3.7 6.7 28.6 1.4 23.3
Effective Green, g (s) 3.7 3.7 3.7 3.7 6.7 28.6 1.4 23.3
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.14 0.59 0.03 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 132 121 127 121 476 2062 51 1672
v/s Ratio Prot c0.06 0.23 0.02 c0.24
v/s Ratio Perm c0.02 0.00 0.02 0.00
v/c Ratio 0.32 0.01 0.31 0.01 0.46 0.40 0.73 0.49
Uniform Delay, d1 21.1 20.6 21.1 20.6 19.1 5.2 23.3 8.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.0 0.3 0.3 34.9 0.6
Delay (s) 21.6 20.6 21.6 20.6 19.4 5.6 58.2 9.1
Level of Service C C C C B A E A
Approach Delay (s) 21.3 21.4 8.5 11.1
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 48.3 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 28 416 80 0 1216
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 30 452 87 0 1322
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.88
vC, conflicting volume 1113 226 539
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 846 226 539
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 264 777 1025

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 30 226 226 87 661 661
Volume Left 0 0 0 0 0 0
Volume Right 30 0 0 87 0 0
cSH 777 1700 1700 1700 1700 1700
Volume to Capacity 0.04 0.13 0.13 0.05 0.39 0.39
Queue Length 95th (ft) 3 0 0 0 0 0
Control Delay (s) 9.8 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.8 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 95 99 110 58 93 129 317 389 50 354 601 323
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1700 3433 3479 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1700 3433 3479 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 103 108 120 63 101 140 345 423 54 385 653 351
RTOR Reduction (vph) 0 0 71 0 53 0 0 9 0 0 0 210
Lane Group Flow (vph) 103 108 49 63 188 0 345 468 0 385 653 141
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 5.2 14.5 27.7 5.3 15.2 13.2 16.4 22.3 25.5 30.7
Effective Green, g (s) 5.2 14.5 27.7 5.3 15.2 13.2 16.4 22.3 25.5 30.7
Actuated g/C Ratio 0.07 0.19 0.36 0.07 0.20 0.17 0.21 0.29 0.33 0.40
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 353 572 122 337 592 745 515 1178 634
v/s Ratio Prot 0.03 0.06 0.01 c0.04 c0.11 0.10 0.13 c0.22 c0.18 0.02
v/s Ratio Perm 0.02 0.07
v/c Ratio 0.44 0.31 0.08 0.52 0.56 0.58 0.63 0.75 0.55 0.22
Uniform Delay, d1 34.3 26.7 16.1 34.4 27.7 29.2 27.3 24.6 20.9 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.5 0.1 3.7 2.0 1.5 1.7 5.9 0.6 0.2
Delay (s) 35.6 27.2 16.2 38.1 29.7 30.6 29.0 30.5 21.5 15.3
Level of Service D C B D C C C C C B
Approach Delay (s) 25.8 31.4 29.7 22.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 76.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 54 3 143 9 0 5 499 753 40 12 494 167
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3513 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3513 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 59 3 155 10 0 5 542 818 43 13 537 182
RTOR Reduction (vph) 0 0 107 0 0 5 0 2 0 0 0 98
Lane Group Flow (vph) 59 3 48 0 10 0 542 859 0 13 537 84
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 3.6 3.6 19.1 0.9 0.9 15.5 36.0 0.5 21.0 21.0
Effective Green, g (s) 3.6 3.6 19.1 0.9 0.9 15.5 36.0 0.5 21.0 21.0
Actuated g/C Ratio 0.06 0.06 0.31 0.01 0.01 0.25 0.59 0.01 0.34 0.34
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 110 495 26 23 871 2070 14 1216 544
v/s Ratio Prot c0.02 0.00 0.02 c0.01 c0.16 c0.24 0.01 0.15
v/s Ratio Perm 0.01 0.00 0.05
v/c Ratio 0.29 0.03 0.10 0.38 0.00 0.62 0.41 0.93 0.44 0.15
Uniform Delay, d1 27.5 27.1 14.9 29.8 29.7 20.2 6.8 30.3 15.5 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.1 0.1 9.2 0.1 1.4 0.1 201.0 0.3 0.1
Delay (s) 28.3 27.2 15.0 39.0 29.7 21.6 7.0 231.2 15.8 14.0
Level of Service C C B D C C A F B B
Approach Delay (s) 18.8 35.9 12.6 19.2
Approach LOS B D B B

Intersection Summary
HCM Average Control Delay 15.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 61.1 Sum of lost time (s) 14.6
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 199 257 398 584 881 693 117 480 66 146 306 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4621 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4621 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 216 279 433 635 958 753 127 522 72 159 333 109
RTOR Reduction (vph) 0 197 0 0 0 150 0 0 56 0 0 88
Lane Group Flow (vph) 216 515 0 635 958 603 127 522 16 159 333 21
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 15.3 17.7 21.9 24.5 29.2 8.1 19.2 19.2 4.7 15.9 15.9
Effective Green, g (s) 15.3 17.7 21.9 24.5 29.2 8.1 19.2 19.2 4.7 15.9 15.9
Actuated g/C Ratio 0.18 0.21 0.26 0.29 0.35 0.10 0.23 0.23 0.06 0.19 0.19
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 322 974 461 1483 969 331 809 362 192 670 300
v/s Ratio Prot 0.12 0.11 c0.36 c0.19 0.03 0.04 c0.15 c0.05 0.09
v/s Ratio Perm 0.18 0.01 0.01
v/c Ratio 0.67 0.53 1.38 0.65 0.62 0.38 0.65 0.05 0.83 0.50 0.07
Uniform Delay, d1 32.0 29.4 31.1 26.0 22.8 35.6 29.3 25.3 39.3 30.5 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 0.5 183.1 1.0 1.3 0.7 1.8 0.1 24.4 0.6 0.1
Delay (s) 37.4 30.0 214.1 26.9 24.1 36.4 31.1 25.3 63.7 31.1 28.1
Level of Service D C F C C D C C E C C
Approach Delay (s) 31.7 76.7 31.4 39.1
Approach LOS C E C D

Intersection Summary
HCM Average Control Delay 55.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 84.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
23: Balboa Avenue & Viewridge Avenue 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 105 314 35 348 2121 507 17 16 35 98 6 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 5009 1770 6222 1816 1583 1770 1651
Flt Permitted 0.95 1.00 0.95 1.00 0.86 1.00 0.73 1.00
Satd. Flow (perm) 1770 5009 1770 6222 1597 1583 1368 1651
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 341 38 378 2305 551 18 17 38 107 7 22
RTOR Reduction (vph) 0 8 0 0 26 0 0 0 33 0 19 0
Lane Group Flow (vph) 114 371 0 378 2830 0 0 35 5 107 10 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 8.8 39.4 23.2 54.8 12.4 12.4 12.4 12.4
Effective Green, g (s) 8.8 39.4 23.2 54.8 12.4 12.4 12.4 12.4
Actuated g/C Ratio 0.10 0.43 0.25 0.60 0.14 0.14 0.14 0.14
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 170 2159 449 3730 217 215 186 224
v/s Ratio Prot 0.06 0.07 c0.21 c0.45 0.01
v/s Ratio Perm 0.02 0.00 c0.08
v/c Ratio 0.67 0.17 0.84 0.76 0.16 0.02 0.58 0.04
Uniform Delay, d1 39.9 16.0 32.4 13.4 34.9 34.3 37.0 34.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.9 0.0 13.4 0.9 0.4 0.0 4.3 0.1
Delay (s) 49.8 16.0 45.7 14.4 35.3 34.3 41.3 34.4
Level of Service D B D B D C D C
Approach Delay (s) 23.8 18.0 34.8 39.8
Approach LOS C B C D

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 91.4 Sum of lost time (s) 9.3
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
24: Ruffin Court & Driveway #3 2/15/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 150 295 203 50 18 53
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 163 321 221 54 20 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 275 895 248
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 895 248
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 87 93 93
cM capacity (veh/h) 1288 272 791

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 163 321 275 77
Volume Left 163 0 0 20
Volume Right 0 0 54 58
cSH 1288 1700 1700 533
Volume to Capacity 0.13 0.19 0.16 0.14
Queue Length 95th (ft) 11 0 0 13
Control Delay (s) 8.2 0.0 0.0 12.9
Lane LOS A B
Approach Delay (s) 2.8 0.0 12.9
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 30 229 150 30 11 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 249 163 33 12 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 196 493 179
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 196 493 179
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 99
cM capacity (veh/h) 1377 522 863

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 33 249 196 24
Volume Left 33 0 0 12
Volume Right 0 0 33 12
cSH 1377 1700 1700 651
Volume to Capacity 0.02 0.15 0.12 0.04
Queue Length 95th (ft) 2 0 0 3
Control Delay (s) 7.7 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 0.9 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 26.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1589 58 200 1160 115 40 9 516 227 15 46
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5016 1770 1513 1504 3433 3137
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5016 1770 1513 1504 3433 3137
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1727 63 217 1261 125 43 10 561 247 16 50
RTOR Reduction (vph) 0 0 19 0 7 0 0 122 5 0 40 0
Lane Group Flow (vph) 54 1727 44 217 1379 0 43 163 281 247 26 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.2 73.2 78.0 12.6 78.0 3.4 19.4 32.0 10.6 26.9
Effective Green, g (s) 7.2 73.2 78.0 12.6 78.0 3.4 19.4 32.0 10.6 26.9
Actuated g/C Ratio 0.05 0.54 0.58 0.09 0.58 0.03 0.14 0.24 0.08 0.20
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 94 2757 915 320 2898 45 217 357 270 625
v/s Ratio Prot 0.03 c0.34 0.06 0.27 0.02 0.11 c0.07 c0.07 0.01
v/s Ratio Perm 0.03 0.11
v/c Ratio 0.57 0.63 0.05 0.68 0.48 0.96 0.75 0.79 0.91 0.04
Uniform Delay, d1 62.4 21.4 12.4 59.2 16.6 65.7 55.5 48.3 61.8 43.6
Progression Factor 1.00 1.00 1.00 0.96 0.72 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 1.1 0.0 4.2 0.2 115.5 12.3 10.1 32.5 0.0
Delay (s) 67.6 22.5 12.4 61.1 12.1 181.2 67.8 58.4 94.2 43.7
Level of Service E C B E B F E E F D
Approach Delay (s) 23.5 18.7 71.3 83.6
Approach LOS C B E F

Intersection Summary
HCM Average Control Delay 32.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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2: Clairemont Mesa Boulevard & SR 163 SB off-Ramp 12/20/2012

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1511 820 0 988 1068 0 0 408 0 0 450
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1642 891 0 1074 1161 0 0 443 0 0 489
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.89 0.77 0.82 0.82 0.77 0.82 0.82 0.89
vC, conflicting volume 2235 2534 2668 3877 821 2339 3608 537
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2136 2391 1972 3443 152 1571 3115 220
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 33 100 100 30
cM capacity (veh/h) 222 152 9 6 663 20 9 695

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 821 821 891 537 537 1161 443 245 245
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 891 0 0 1161 443 245 245
cSH 1700 1700 1700 1700 1700 1700 663 695 695
Volume to Capacity 0.48 0.48 0.52 0.32 0.32 0.68 0.67 0.35 0.35
Queue Length 95th (ft) 0 0 0 0 0 0 128 40 40
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 20.7 13.0 13.0
Lane LOS C B B
Approach Delay (s) 0.0 0.0 20.7 13.0
Approach LOS C B

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1114 805 0 1826 690 215 0 414 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1211 875 0 1985 750 234 0 450 0 0 0
RTOR Reduction (vph) 0 0 270 0 0 108 0 0 1 0 0 0
Lane Group Flow (vph) 0 1211 605 0 1985 642 117 117 449 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 93.4 93.4 93.4 93.4 30.8 30.8 30.8
Effective Green, g (s) 93.4 93.4 93.4 93.4 30.8 30.8 30.8
Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.23 0.23 0.23
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3518 1095 3518 1095 384 384 636
v/s Ratio Prot 0.24 0.39 0.07 0.07 c0.16
v/s Ratio Perm 0.38 c0.41
v/c Ratio 0.34 0.55 0.56 0.59 0.30 0.30 0.71
Uniform Delay, d1 8.4 10.4 10.5 10.8 43.2 43.2 47.9
Progression Factor 1.49 7.73 0.79 0.88 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.7 0.4 1.4 0.5 0.5 3.6
Delay (s) 12.7 82.0 8.7 10.9 43.7 43.7 51.5
Level of Service B F A B D D D
Approach Delay (s) 41.8 9.3 48.8 0.0
Approach LOS D A D A

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
4: Clairemont Mesa Boulevard & Kearny Villa Road 12/20/2012

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj PM (Year 2030) Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 176 979 372 163 1751 24 509 122 222 39 114 273
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 191 1064 404 177 1903 26 553 133 241 42 124 297
RTOR Reduction (vph) 0 0 0 0 0 6 0 0 129 0 0 147
Lane Group Flow (vph) 191 1064 404 177 1903 20 553 133 112 42 124 150
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 13.1 62.5 135.0 18.7 68.0 27.1 19.6 27.1 62.5 7.5 15.2 68.0
Effective Green, g (s) 13.1 62.5 135.0 18.7 68.0 27.1 19.6 27.1 62.5 7.5 15.2 68.0
Actuated g/C Ratio 0.10 0.46 1.00 0.14 0.50 0.20 0.15 0.20 0.46 0.06 0.11 0.50
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 2354 1583 245 2561 318 498 374 733 98 210 797
v/s Ratio Prot 0.06 0.21 c0.10 c0.37 c0.16 0.07 0.02 c0.07
v/s Ratio Perm 0.26 0.01 0.07 0.09
v/c Ratio 0.57 0.45 0.26 0.72 0.74 0.06 1.11 0.36 0.15 0.43 0.59 0.19
Uniform Delay, d1 58.3 24.6 0.0 55.7 26.6 43.7 57.7 46.4 20.9 61.7 56.9 18.4
Progression Factor 0.78 1.23 1.00 1.08 1.27 0.78 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.6 0.4 9.9 2.0 0.1 74.1 0.6 0.4 3.0 4.4 0.5
Delay (s) 47.9 30.9 0.4 69.9 35.8 34.1 131.8 47.0 21.4 64.7 61.3 18.9
Level of Service D C A E D C F D C E E B
Approach Delay (s) 25.4 38.6 90.9 34.4
Approach LOS C D F C

Intersection Summary
HCM Average Control Delay 43.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
5: Clairemont Mesa Boulevard & Complex Street 12/20/2012

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 1026 38 92 1176 41 93 4 49 76 5 83
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 5058 1770 5059 1777 1583 1779 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.59 1.00 0.53 1.00
Satd. Flow (perm) 1770 5058 1770 5059 1091 1583 986 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 1115 41 100 1278 45 101 4 53 83 5 90
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 47 0 0 79
Lane Group Flow (vph) 109 1154 0 100 1321 0 0 105 6 0 88 11
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 13.6 93.6 12.9 92.9 16.5 16.5 16.5 16.5
Effective Green, g (s) 13.6 93.6 12.9 92.9 16.5 16.5 16.5 16.5
Actuated g/C Ratio 0.10 0.69 0.10 0.69 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 178 3507 169 3481 133 193 121 193
v/s Ratio Prot c0.06 0.23 0.06 c0.26
v/s Ratio Perm c0.10 0.00 0.09 0.01
v/c Ratio 0.61 0.33 0.59 0.38 0.79 0.03 0.73 0.06
Uniform Delay, d1 58.2 8.2 58.5 8.9 57.6 52.2 57.1 52.4
Progression Factor 1.04 0.49 0.77 1.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.2 4.4 0.3 26.0 0.1 19.4 0.1
Delay (s) 66.0 4.2 49.3 11.3 83.5 52.3 76.5 52.5
Level of Service E A D B F D E D
Approach Delay (s) 9.5 13.9 73.1 64.4
Approach LOS A B E E

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
6: Clairemont Mesa Boulevard & Overland Avenue 12/20/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 135 955 169 201 895 34 203 87 164 77 151 294
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4970 3433 5085 1583 1770 3193 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4970 3433 5085 1583 1770 3193 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 147 1038 184 218 973 37 221 95 178 84 164 320
RTOR Reduction (vph) 0 19 0 0 0 17 0 105 0 0 0 148
Lane Group Flow (vph) 147 1203 0 218 973 20 221 168 0 84 164 172
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 10.0 42.0 12.6 44.5 44.5 18.3 55.1 6.6 43.4 43.4
Effective Green, g (s) 10.0 42.0 12.6 44.5 44.5 18.3 55.1 6.6 43.4 43.4
Actuated g/C Ratio 0.07 0.31 0.09 0.33 0.33 0.14 0.41 0.05 0.32 0.32
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 1546 320 1676 522 240 1303 87 599 509
v/s Ratio Prot 0.04 c0.24 c0.06 c0.19 c0.12 0.05 0.05 0.09
v/s Ratio Perm 0.01 c0.11
v/c Ratio 0.58 0.78 0.68 0.58 0.04 0.92 0.13 0.97 0.27 0.34
Uniform Delay, d1 60.5 42.3 59.3 37.5 30.7 57.6 25.0 64.1 34.1 34.9
Progression Factor 1.11 1.18 1.09 1.27 1.93 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 3.8 4.8 1.2 0.1 37.2 0.0 84.3 1.1 1.8
Delay (s) 70.2 53.9 69.4 48.7 59.5 94.8 25.0 148.4 35.2 36.7
Level of Service E D E D E F C F D D
Approach Delay (s) 55.6 52.7 56.2 52.8
Approach LOS E D E D

Intersection Summary
HCM Average Control Delay 54.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 23.8
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 318 923 163 238 538 186 341 596 216 572 466 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4971 3433 4890 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4971 3433 4890 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 346 1003 177 259 585 202 371 648 235 622 507 316
RTOR Reduction (vph) 0 18 0 0 45 0 0 0 148 0 0 155
Lane Group Flow (vph) 346 1162 0 259 742 0 371 648 87 622 507 161
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 18.2 33.2 13.2 28.3 19.8 39.3 39.3 29.7 49.4 49.4
Effective Green, g (s) 18.2 33.2 13.2 28.3 19.8 39.3 39.3 29.7 49.4 49.4
Actuated g/C Ratio 0.13 0.25 0.10 0.21 0.15 0.29 0.29 0.22 0.37 0.37
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 463 1222 336 1025 504 1030 461 755 1295 579
v/s Ratio Prot c0.10 c0.23 0.08 0.15 0.11 c0.18 c0.18 0.14
v/s Ratio Perm 0.05 0.10
v/c Ratio 0.75 0.95 0.77 0.72 0.74 0.63 0.19 0.82 0.39 0.28
Uniform Delay, d1 56.2 50.1 59.4 49.7 55.1 41.5 35.9 50.2 31.7 30.2
Progression Factor 1.11 1.62 1.01 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 13.9 10.3 4.4 5.5 2.9 0.9 7.3 0.9 1.2
Delay (s) 67.5 94.9 70.5 49.0 60.6 44.4 36.8 57.4 32.6 31.4
Level of Service E F E D E D D E C C
Approach Delay (s) 88.7 54.3 47.8 43.0
Approach LOS F D D D

Intersection Summary
HCM Average Control Delay 59.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 77.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 12/20/2012
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1736 59 297 823 139 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1887 64 323 895 151 753
RTOR Reduction (vph) 0 20 0 0 0 0
Lane Group Flow (vph) 1887 44 323 895 151 753
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 76.5 93.7 27.3 108.3 17.2 44.5
Effective Green, g (s) 76.5 93.7 27.3 108.3 17.2 44.5
Actuated g/C Ratio 0.57 0.69 0.20 0.80 0.13 0.33
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2882 1099 694 4079 226 1010
v/s Ratio Prot c0.37 0.01 0.09 0.18 0.09 c0.15
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.65 0.04 0.47 0.22 0.67 0.75
Uniform Delay, d1 20.2 6.5 47.4 3.2 56.2 40.2
Progression Factor 1.15 1.57 1.11 0.83 1.00 1.00
Incremental Delay, d2 0.8 0.0 0.5 0.1 7.3 3.0
Delay (s) 23.8 10.2 53.0 2.8 63.5 43.2
Level of Service C B D A E D
Approach Delay (s) 23.4 16.1 46.6
Approach LOS C B D

Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1679 202 194 811 164 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1825 220 211 882 178 460
RTOR Reduction (vph) 0 0 20 0 0 0 6
Lane Group Flow (vph) 0 1825 200 211 882 178 454
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 77.4 77.4 23.3 105.7 18.9 42.2
Effective Green, g (s) 77.4 77.4 23.3 105.7 18.9 42.2
Actuated g/C Ratio 0.57 0.57 0.17 0.78 0.14 0.31
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2029 908 305 3981 248 495
v/s Ratio Prot c0.52 0.12 0.17 0.10 c0.16
v/s Ratio Perm 0.13 0.13
v/c Ratio 0.90 0.22 0.69 0.22 0.72 0.92
Uniform Delay, d1 25.4 14.1 52.5 3.8 55.5 44.7
Progression Factor 0.91 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.4 6.6 0.1 9.5 21.7
Delay (s) 28.2 11.4 59.1 4.0 65.0 66.4
Level of Service C B E A E E
Approach Delay (s) 26.4 14.6 66.0
Approach LOS C B E

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 12/20/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1308 794 207 804 0 0 0 0 777 7 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1606 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1606 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1422 863 225 874 0 0 0 0 845 8 271
RTOR Reduction (vph) 0 0 442 0 0 0 0 0 0 0 3 111
Lane Group Flow (vph) 0 1422 421 225 874 0 0 0 0 439 438 133
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 39.0 39.0 6.0 49.0 23.0 23.0 23.0
Effective Green, g (s) 39.0 39.0 6.0 49.0 23.0 23.0 23.0
Actuated g/C Ratio 0.49 0.49 0.08 0.61 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1725 1359 257 2168 483 462 432
v/s Ratio Prot c0.40 c0.07 0.25 0.26 c0.27
v/s Ratio Perm 0.15 0.09
v/c Ratio 0.82 0.31 0.88 0.40 0.91 0.95 0.31
Uniform Delay, d1 17.6 12.4 36.6 8.0 27.5 27.9 22.3
Progression Factor 1.00 1.00 1.28 0.68 1.00 1.00 1.00
Incremental Delay, d2 3.3 0.1 22.6 0.5 20.7 28.9 0.4
Delay (s) 20.9 12.5 69.4 5.9 48.2 56.8 22.7
Level of Service C B E A D E C
Approach Delay (s) 17.7 18.9 0.0 46.0
Approach LOS B B A D

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 591 1494 0 0 542 86 469 0 178 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3467 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3467 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 642 1624 0 0 589 93 510 0 193 0 0 0
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 30 0 0 0
Lane Group Flow (vph) 642 1624 0 0 668 0 510 0 163 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 19.7 53.9 30.0 16.1 16.1
Effective Green, g (s) 19.7 53.9 30.0 16.1 16.1
Actuated g/C Ratio 0.25 0.67 0.38 0.20 0.20
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 845 2384 1300 691 319
v/s Ratio Prot c0.19 c0.46 0.19 c0.15
v/s Ratio Perm 0.10
v/c Ratio 0.76 0.68 0.51 0.74 0.51
Uniform Delay, d1 28.0 7.9 19.4 30.0 28.4
Progression Factor 0.97 1.63 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.8 1.5 4.1 1.3
Delay (s) 29.0 13.6 20.8 34.1 29.7
Level of Service C B C C C
Approach Delay (s) 18.0 20.8 32.9 0.0
Approach LOS B C C A

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 89.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 131 178 80 69 201 211 86 176 107 286 189 91
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.92 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3374 1770 3267 1770 3339 1770 3366
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3374 1770 3267 1770 3339 1770 3366
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 142 193 87 75 218 229 93 191 116 311 205 99
RTOR Reduction (vph) 0 61 0 0 188 0 0 95 0 0 58 0
Lane Group Flow (vph) 142 219 0 75 259 0 93 212 0 311 246 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 7.8 13.0 5.8 11.0 6.4 11.0 13.1 17.7
Effective Green, g (s) 7.8 13.0 5.8 11.0 6.4 11.0 13.1 17.7
Actuated g/C Ratio 0.13 0.21 0.09 0.18 0.10 0.18 0.21 0.29
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 224 713 167 584 184 597 377 969
v/s Ratio Prot c0.08 0.06 0.04 c0.08 0.05 c0.06 c0.18 0.07
v/s Ratio Perm
v/c Ratio 0.63 0.31 0.45 0.44 0.51 0.35 0.82 0.25
Uniform Delay, d1 25.5 20.5 26.3 22.5 26.1 22.1 23.1 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.3 0.7 0.6 0.8 0.4 13.0 0.2
Delay (s) 29.8 20.7 27.0 23.1 26.9 22.5 36.2 17.0
Level of Service C C C C C C D B
Approach Delay (s) 23.8 23.7 23.5 26.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 61.5 Sum of lost time (s) 18.6
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
13: SR 52 WB Ramps & Kearny Villa Road 12/20/2012
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 81 81 602 1062 780 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3527
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 88 88 654 1154 848 20
RTOR Reduction (vph) 0 79 0 0 1 0
Lane Group Flow (vph) 88 9 654 1154 867 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 10.3 10.3 40.9 78.4 33.3
Effective Green, g (s) 10.3 10.3 40.9 78.4 33.3
Actuated g/C Ratio 0.10 0.10 0.41 0.78 0.33
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 182 163 724 2775 1174
v/s Ratio Prot c0.05 c0.37 0.33 c0.25
v/s Ratio Perm 0.01
v/c Ratio 0.48 0.06 0.90 0.42 0.74
Uniform Delay, d1 42.3 40.5 27.7 3.5 29.5
Progression Factor 1.00 1.00 0.91 3.25 1.00
Incremental Delay, d2 2.0 0.1 4.0 0.1 4.2
Delay (s) 44.4 40.6 29.3 11.4 33.7
Level of Service D D C B C
Approach Delay (s) 42.5 17.8 33.7
Approach LOS D B C

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
14: EB Off-Ramp & Kearny Villa Road 12/20/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 5 233 0 0 0 0 1507 404 415 445 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1776 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1776 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 5 253 0 0 0 0 1638 439 451 484 0
RTOR Reduction (vph) 0 0 218 0 0 0 0 0 202 0 0 0
Lane Group Flow (vph) 0 175 35 0 0 0 0 1638 237 451 484 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 13.8 13.8 44.6 44.6 26.1 74.9
Effective Green, g (s) 13.8 13.8 44.6 44.6 26.1 74.9
Actuated g/C Ratio 0.14 0.14 0.45 0.45 0.26 0.75
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 245 385 1578 706 462 2651
v/s Ratio Prot c0.46 c0.25 0.14
v/s Ratio Perm 0.10 0.01 0.15
v/c Ratio 0.71 0.09 1.04 0.34 0.98 0.18
Uniform Delay, d1 41.2 37.6 27.7 18.1 36.6 3.6
Progression Factor 1.00 1.00 1.00 1.00 1.47 0.34
Incremental Delay, d2 9.5 0.1 33.2 1.3 29.1 0.1
Delay (s) 50.7 37.7 60.9 19.3 83.1 1.4
Level of Service D D E B F A
Approach Delay (s) 43.0 0.0 52.1 40.8
Approach LOS D A D D

Intersection Summary
HCM Average Control Delay 47.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 379 4 22 43 32 82 29 1447 4 14 558 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1687 1583 1770 1662 1770 3538 3433 3455
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1687 1583 1770 1662 1770 3538 3433 3455
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 412 4 24 47 35 89 32 1573 4 15 607 115
RTOR Reduction (vph) 0 0 19 0 83 0 0 0 0 0 21 0
Lane Group Flow (vph) 206 210 5 47 41 0 32 1577 0 15 701 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 12.1 12.1 12.1 4.1 4.1 1.8 28.0 1.1 27.3
Effective Green, g (s) 12.1 12.1 12.1 4.1 4.1 1.8 28.0 1.1 27.3
Actuated g/C Ratio 0.20 0.20 0.20 0.07 0.07 0.03 0.46 0.02 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 332 333 312 118 111 52 1616 62 1539
v/s Ratio Prot 0.12 c0.12 c0.03 0.02 c0.02 c0.45 0.00 0.20
v/s Ratio Perm 0.00
v/c Ratio 0.62 0.63 0.02 0.40 0.37 0.62 0.98 0.24 0.46
Uniform Delay, d1 22.5 22.6 19.8 27.4 27.4 29.4 16.3 29.7 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 3.9 0.0 2.2 2.1 19.7 16.8 2.0 0.2
Delay (s) 26.1 26.4 19.8 29.6 29.4 49.1 33.1 31.7 12.0
Level of Service C C B C C D C C B
Approach Delay (s) 25.9 29.5 33.5 12.4
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 61.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
16: Chesapeake Drive & Ruffin Road 12/20/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 94 20 152 98 55 167 67 1096 35 37 569 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1583 1805 1583 1770 3523 1770 3497
Flt Permitted 0.65 1.00 0.73 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1220 1583 1365 1583 1770 3523 1770 3497
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 22 165 107 60 182 73 1191 38 40 618 53
RTOR Reduction (vph) 0 0 134 0 0 107 0 2 0 0 6 0
Lane Group Flow (vph) 0 124 31 0 167 75 73 1227 0 40 665 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 11.2 11.2 11.8 11.8 4.1 31.2 1.8 28.9
Effective Green, g (s) 11.2 11.2 11.8 11.8 4.1 31.2 1.8 28.9
Actuated g/C Ratio 0.19 0.19 0.20 0.20 0.07 0.53 0.03 0.49
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 230 298 271 314 122 1850 54 1701
v/s Ratio Prot c0.04 c0.35 0.02 0.19
v/s Ratio Perm 0.10 0.02 c0.12 0.05
v/c Ratio 0.54 0.10 0.62 0.24 0.60 0.66 0.74 0.39
Uniform Delay, d1 21.8 19.9 21.7 20.0 26.9 10.3 28.6 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 2.9 0.1 5.2 1.1 37.5 0.2
Delay (s) 23.0 20.0 24.6 20.2 32.0 11.3 66.1 9.9
Level of Service C C C C C B E A
Approach Delay (s) 21.3 22.3 12.5 13.1
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 59.4 Sum of lost time (s) 9.3
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 0 36 8 0 9 13 927 2 1 733 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1690 3433 3538 1770 3533
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1690 3433 3538 1770 3533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 83 0 39 9 0 10 14 1008 2 1 797 9
RTOR Reduction (vph) 0 35 0 0 10 0 0 0 0 0 1 0
Lane Group Flow (vph) 83 4 0 0 9 0 14 1010 0 1 805 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Effective Green, g (s) 5.8 5.8 0.9 0.5 24.1 0.5 24.1
Actuated g/C Ratio 0.11 0.11 0.02 0.01 0.47 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 202 181 30 34 1678 17 1676
v/s Ratio Prot c0.05 0.00 c0.01 c0.00 c0.29 0.00 0.23
v/s Ratio Perm
v/c Ratio 0.41 0.02 0.31 0.41 0.60 0.06 0.48
Uniform Delay, d1 20.9 20.0 24.6 25.0 9.8 24.9 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 2.1 2.9 1.0 0.5 0.6
Delay (s) 21.4 20.0 26.7 27.9 10.9 25.4 9.7
Level of Service C C C C B C A
Approach Delay (s) 21.0 26.7 11.1 9.7
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 19.5
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
18: Farnham St & Ruffin Road 12/20/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 154 6 150 151 30 66 70 797 23 4 990 49
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1777 1583 1788 1583 3433 3524 1770 3514
Flt Permitted 0.58 1.00 0.65 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1082 1583 1207 1583 3433 3524 1770 3514
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 167 7 163 164 33 72 76 866 25 4 1076 53
RTOR Reduction (vph) 0 0 125 0 0 55 0 2 0 0 4 0
Lane Group Flow (vph) 0 174 38 0 197 17 76 889 0 4 1125 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 13.2 13.2 13.2 13.2 2.2 28.1 0.7 26.6
Effective Green, g (s) 13.2 13.2 13.2 13.2 2.2 28.1 0.7 26.6
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.04 0.50 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 252 369 281 369 133 1750 22 1651
v/s Ratio Prot c0.02 0.25 0.00 c0.32
v/s Ratio Perm 0.16 0.02 c0.16 0.01
v/c Ratio 0.69 0.10 0.70 0.05 0.57 0.51 0.18 0.68
Uniform Delay, d1 19.8 17.0 19.9 16.8 26.7 9.6 27.7 11.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.0 6.3 0.0 3.6 0.6 1.4 1.7
Delay (s) 26.3 17.1 26.2 16.8 30.4 10.2 29.1 13.4
Level of Service C B C B C B C B
Approach Delay (s) 21.8 23.7 11.8 13.5
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 56.6 Sum of lost time (s) 14.6
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 101 1052 43 0 994
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 110 1143 47 0 1080
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.86 0.81 0.81
vC, conflicting volume 1684 572 1190
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 939 0 763
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 87 100
cM capacity (veh/h) 226 877 684

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 110 572 572 47 540 540
Volume Left 0 0 0 0 0 0
Volume Right 110 0 0 47 0 0
cSH 877 1700 1700 1700 1700 1700
Volume to Capacity 0.13 0.34 0.34 0.03 0.32 0.32
Queue Length 95th (ft) 11 0 0 0 0 0
Control Delay (s) 9.7 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.7 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 42.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
20: Lightwave Avenue & Ruffin Road 12/20/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 205 88 292 131 163 298 238 729 54 170 669 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1682 3433 3502 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1682 3433 3502 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 223 96 317 142 177 324 259 792 59 185 727 201
RTOR Reduction (vph) 0 0 55 0 61 0 0 5 0 0 0 121
Lane Group Flow (vph) 223 96 262 142 440 0 259 846 0 185 727 80
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 9.1 22.2 34.6 17.3 31.0 12.4 29.6 13.8 31.0 40.1
Effective Green, g (s) 9.1 22.2 34.6 17.3 31.0 12.4 29.6 13.8 31.0 40.1
Actuated g/C Ratio 0.09 0.22 0.34 0.17 0.31 0.12 0.29 0.14 0.31 0.40
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 309 409 542 303 516 421 1026 242 1086 628
v/s Ratio Prot c0.06 0.05 0.06 0.08 c0.26 0.08 c0.24 c0.10 0.21 0.01
v/s Ratio Perm 0.11 0.04
v/c Ratio 0.72 0.23 0.48 0.47 0.85 0.62 0.82 0.76 0.67 0.13
Uniform Delay, d1 44.7 32.4 26.2 37.7 32.9 42.0 33.3 42.0 30.5 19.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 0.3 0.7 1.1 12.9 2.7 5.5 13.4 1.6 0.1
Delay (s) 52.8 32.7 26.8 38.9 45.7 44.7 38.8 55.4 32.1 19.4
Level of Service D C C D D D D E C B
Approach Delay (s) 36.8 44.2 40.2 33.7
Approach LOS D D D C

Intersection Summary
HCM Average Control Delay 38.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 101.0 Sum of lost time (s) 17.5
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 156 0 567 16 4 16 237 693 4 15 965 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Flt Permitted 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1790 1583 3433 3536 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 170 0 616 17 4 17 258 753 4 16 1049 77
RTOR Reduction (vph) 0 0 189 0 0 16 0 0 0 0 0 22
Lane Group Flow (vph) 170 0 427 0 21 1 258 757 0 16 1049 55
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 9.4 19.5 3.7 3.7 10.1 43.6 0.7 34.2 34.2
Effective Green, g (s) 9.4 19.5 3.7 3.7 10.1 43.6 0.7 34.2 34.2
Actuated g/C Ratio 0.12 0.25 0.05 0.05 0.13 0.56 0.01 0.44 0.44
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 398 85 76 447 1989 16 1562 699
v/s Ratio Prot 0.05 c0.14 c0.01 0.08 0.21 0.01 c0.30
v/s Ratio Perm 0.13 0.00 0.03
v/c Ratio 0.41 1.07 0.25 0.01 0.58 0.38 1.00 0.67 0.08
Uniform Delay, d1 31.5 29.0 35.6 35.2 31.7 9.4 38.4 17.2 12.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 66.2 1.5 0.1 1.8 0.1 225.0 1.2 0.0
Delay (s) 32.1 95.2 37.1 35.2 33.5 9.6 263.4 18.3 12.6
Level of Service C F D D C A F B B
Approach Delay (s) 81.6 36.2 15.6 21.4
Approach LOS F D B C

Intersection Summary
HCM Average Control Delay 35.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 77.5 Sum of lost time (s) 19.2
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 918 167 109 503 330 430 522 361 698 654 236
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 998 182 118 547 359 467 567 392 759 711 257
RTOR Reduction (vph) 0 21 0 0 0 97 0 0 105 0 0 142
Lane Group Flow (vph) 163 1159 0 118 547 262 467 567 287 759 711 115
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 7.7 31.7 9.3 33.5 50.3 18.4 31.6 31.6 16.8 30.1 30.1
Effective Green, g (s) 7.7 31.7 9.3 33.5 50.3 18.4 31.6 31.6 16.8 30.1 30.1
Actuated g/C Ratio 0.07 0.29 0.08 0.30 0.46 0.17 0.29 0.29 0.15 0.27 0.27
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 1433 150 1550 1276 575 1018 455 525 969 434
v/s Ratio Prot c0.09 c0.23 0.07 0.11 0.03 0.14 0.16 c0.22 c0.20
v/s Ratio Perm 0.06 0.18 0.07
v/c Ratio 1.31 0.81 0.79 0.35 0.21 0.81 0.56 0.63 1.45 0.73 0.26
Uniform Delay, d1 51.1 36.3 49.3 29.8 17.8 44.1 33.2 34.1 46.6 36.3 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 187.4 3.5 23.2 0.1 0.1 8.6 0.7 2.7 211.1 2.9 0.3
Delay (s) 238.5 39.8 72.6 29.9 17.9 52.6 33.9 36.8 257.7 39.2 31.6
Level of Service F D E C B D C D F D C
Approach Delay (s) 63.9 30.6 40.8 134.1
Approach LOS E C D F

Intersection Summary
HCM Average Control Delay 73.7 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 109.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 44 1983 36 47 812 86 33 7 484 492 15 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.99 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1770 5072 1770 6316 1790 1583 1770 1619
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.73 1.00
Satd. Flow (perm) 1770 5072 1770 6316 1435 1583 1357 1619
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 2155 39 51 883 93 36 8 526 535 16 109
RTOR Reduction (vph) 0 2 0 0 15 0 0 0 59 0 66 0
Lane Group Flow (vph) 48 2192 0 51 961 0 0 44 467 535 59 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 6.6 52.0 3.6 50.0 47.1 47.1 47.1 47.1
Effective Green, g (s) 6.6 52.0 3.6 50.0 47.1 47.1 47.1 47.1
Actuated g/C Ratio 0.06 0.44 0.03 0.42 0.40 0.40 0.40 0.40
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 98 2214 54 2652 567 626 537 640
v/s Ratio Prot 0.03 c0.43 c0.03 0.15 0.04
v/s Ratio Perm 0.03 0.30 c0.39
v/c Ratio 0.49 0.99 0.94 0.36 0.08 0.75 1.00 0.09
Uniform Delay, d1 54.6 33.3 57.7 23.6 22.5 30.9 35.9 22.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 16.8 101.4 0.1 0.1 4.8 37.6 0.1
Delay (s) 58.4 50.1 159.0 23.7 22.5 35.7 73.5 22.7
Level of Service E D F C C D E C
Approach Delay (s) 50.3 30.4 34.7 63.9
Approach LOS D C C E

Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 119.1 Sum of lost time (s) 16.4
Intersection Capacity Utilization 110.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 81 181 263 27 63 189
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 197 286 29 68 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 315 673 301
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 315 673 301
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 82 72
cM capacity (veh/h) 1245 391 739

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 88 197 315 274
Volume Left 88 0 0 68
Volume Right 0 0 29 205
cSH 1245 1700 1700 985
Volume to Capacity 0.07 0.12 0.19 0.28
Queue Length 95th (ft) 6 0 0 29
Control Delay (s) 8.1 0.0 0.0 12.8
Lane LOS A B
Approach Delay (s) 2.5 0.0 12.8
Approach LOS B

Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 16 186 222 16 38 38
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 17 202 241 17 41 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 259 487 250
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 259 487 250
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 92 95
cM capacity (veh/h) 1306 532 789

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 17 202 259 83
Volume Left 17 0 0 41
Volume Right 0 0 17 41
cSH 1306 1700 1700 1065
Volume to Capacity 0.01 0.12 0.15 0.08
Queue Length 95th (ft) 1 0 0 6
Control Delay (s) 7.8 0.0 0.0 11.1
Lane LOS A B
Approach Delay (s) 0.6 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 23.3% ICU Level of Service A
Analysis Period (min) 15
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Lanes Factor ILV/HR
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2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500
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Peak
Hour ILV/Hour Capacity

AM 615 Under Capacity

PM 846 Under Capacity

AM 1,396 Near Capacity

PM 1,020 Under Capacity

AM 1,868 Over Capacity

PM 1,769 Over Capacity

AM 1,382 Near Capacity

PM 1,107 Under Capacity

AM 945 Under Capacity

PM 1,455 Near Capacity

AM 817 Under Capacity

PM 1,312 Near Capacity

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps

Table X
Existing + Cuml Projects + Project PH I ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps
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HCM Signalized Intersection Capacity Analysis 2035 AM
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 9/24/2012

San Diego Central Hospital  2/2/2012 2035 AM Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 1170 25 300 1640 210 25 10 200 130 15 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.86 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 4999 1770 1530 1504 3433 3130
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 4999 1770 1530 1504 3433 3130
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 1272 27 326 1783 228 27 11 217 141 16 54
RTOR Reduction (vph) 0 0 11 0 11 0 0 96 62 0 47 0
Lane Group Flow (vph) 43 1272 16 326 2000 0 27 19 51 141 23 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 6.3 58.8 66.6 14.7 66.6 2.5 8.4 23.1 8.9 15.1
Effective Green, g (s) 6.3 58.8 66.6 14.7 66.6 2.5 8.4 23.1 8.9 15.1
Actuated g/C Ratio 0.06 0.53 0.61 0.13 0.61 0.02 0.08 0.21 0.08 0.14
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 101 2718 958 459 3027 40 117 316 278 430
v/s Ratio Prot 0.02 0.25 c0.09 c0.40 0.02 0.01 c0.02 c0.04 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.43 0.47 0.02 0.71 0.66 0.68 0.16 0.16 0.51 0.05
Uniform Delay, d1 50.1 15.9 8.7 45.6 14.3 53.3 47.5 35.5 48.4 41.2
Progression Factor 1.00 1.00 1.00 1.12 0.72 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.6 0.0 4.2 0.6 29.9 0.2 0.1 0.5 0.0
Delay (s) 51.2 16.5 8.7 55.3 10.9 83.3 47.7 35.6 49.0 41.3
Level of Service D B A E B F D D D D
Approach Delay (s) 17.4 17.1 46.1 46.4
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2035 AM
2: Clairemont Mesa Boulevard & SR 163 SB Off Ramp 9/24/2012

San Diego Central Hospital  2/2/2012 2035 AM Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 2150 360 0 1200 500 0 0 1200 0 0 190
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 2337 391 0 1304 543 0 0 1304 0 0 207
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.93 0.83 0.87 0.87 0.83 0.87 0.87 0.93
vC, conflicting volume 1848 2728 3196 4185 1168 3777 4033 652
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1755 2673 2839 3980 794 3510 3804 463
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 59
cM capacity (veh/h) 326 127 4 3 275 0 3 505

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 1168 1168 391 652 652 543 1304 103 103
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 391 0 0 543 1304 103 103
cSH 1700 1700 1700 1700 1700 1700 275 505 505
Volume to Capacity 0.69 0.69 0.23 0.38 0.38 0.32 4.74 0.20 0.20
Queue Length 95th (ft) 0 0 0 0 0 0 Err 19 19
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 Err 14.0 14.0
Lane LOS F B B
Approach Delay (s) 0.0 0.0 Err 14.0
Approach LOS F B

Intersection Summary
Average Delay 2143.1
Intersection Capacity Utilization 140.4% ICU Level of Service H
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2035 AM
3: Clairemont Mesa Boulevard & SR 163 NB Ramps 9/24/2012

San Diego Central Hospital  2/2/2012 2035 AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1980 220 0 800 260 900 0 900 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2152 239 0 870 283 978 0 978 0 0 0
RTOR Reduction (vph) 0 0 119 0 0 141 0 0 3 0 0 0
Lane Group Flow (vph) 0 2152 120 0 870 142 489 489 975 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 55.1 55.1 55.1 55.1 44.1 44.1 44.1
Effective Green, g (s) 55.1 55.1 55.1 55.1 44.1 44.1 44.1
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.40 0.40 0.40
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2547 793 2547 793 674 674 1117
v/s Ratio Prot c0.42 0.17 0.29 0.29 c0.35
v/s Ratio Perm 0.08 0.09
v/c Ratio 0.84 0.15 0.34 0.18 0.73 0.73 0.87
Uniform Delay, d1 23.8 14.8 16.5 15.0 27.8 27.8 30.4
Progression Factor 0.86 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.4 0.4 0.5 3.9 3.9 7.7
Delay (s) 24.0 7.8 16.9 15.5 31.7 31.7 38.1
Level of Service C A B B C C D
Approach Delay (s) 22.4 16.6 34.9 0.0
Approach LOS C B C A

Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
4: Clairemont Mesa Boulevard & Kearny Villa Road 9/24/2012

San Diego Central Hospital  2/2/2012 2035 AM Synchro 7 -  Report
NP Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 1650 1100 160 690 20 150 110 150 40 100 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 326 1793 1196 174 750 22 163 120 163 43 109 239
RTOR Reduction (vph) 0 0 0 0 0 13 0 0 78 0 0 110
Lane Group Flow (vph) 326 1793 1196 174 750 9 163 120 85 43 109 129
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 18.0 70.7 135.0 20.1 72.7 17.4 10.6 17.4 70.7 7.6 14.6 72.7
Effective Green, g (s) 18.0 70.7 135.0 20.1 72.7 17.4 10.6 17.4 70.7 7.6 14.6 72.7
Actuated g/C Ratio 0.13 0.52 1.00 0.15 0.54 0.13 0.08 0.13 0.52 0.06 0.11 0.54
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 2663 1583 264 2738 204 270 240 829 100 201 852
v/s Ratio Prot 0.09 0.35 0.10 0.15 0.05 0.06 0.02 0.06
v/s Ratio Perm c0.76 0.01 0.05 0.08
v/c Ratio 0.71 0.67 0.76 0.66 0.27 0.04 0.60 0.50 0.10 0.43 0.54 0.15
Uniform Delay, d1 56.0 23.7 0.0 54.2 16.9 51.5 60.2 54.7 16.2 61.6 57.0 15.6
Progression Factor 1.00 1.00 1.00 1.06 1.44 0.73 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 1.4 3.4 5.7 0.2 0.1 3.8 1.6 0.2 3.0 3.0 0.4
Delay (s) 61.2 25.0 3.4 63.2 24.5 37.8 63.9 56.4 16.4 64.6 60.0 16.0
Level of Service E C A E C D E E B E E B
Approach Delay (s) 20.8 31.9 44.5 33.6
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2035 AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1400 110 70 740 110 55 10 100 55 10 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96 1.00
Satd. Flow (prot) 1770 5030 1770 4986 1787 1583 1787 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.65 1.00 0.65 1.00
Satd. Flow (perm) 1770 5030 1770 4986 1212 1583 1212 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 261 1522 120 76 804 120 60 11 109 60 11 43
RTOR Reduction (vph) 0 4 0 0 9 0 0 0 99 0 0 39
Lane Group Flow (vph) 261 1638 0 76 915 0 0 71 10 0 71 4
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 25.6 100.8 9.8 85.0 12.4 12.4 12.4 12.4
Effective Green, g (s) 25.6 100.8 9.8 85.0 12.4 12.4 12.4 12.4
Actuated g/C Ratio 0.19 0.75 0.07 0.63 0.09 0.09 0.09 0.09
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 336 3756 128 3139 111 145 111 145
v/s Ratio Prot c0.15 c0.33 0.04 0.18
v/s Ratio Perm c0.06 0.01 0.06 0.00
v/c Ratio 0.78 0.44 0.59 0.29 0.64 0.07 0.64 0.03
Uniform Delay, d1 52.0 6.4 60.7 11.3 59.1 56.0 59.1 55.8
Progression Factor 1.08 0.71 0.62 1.55 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.6 0.3 6.5 0.2 11.5 0.2 11.5 0.1
Delay (s) 64.7 4.9 44.0 17.8 70.6 56.2 70.6 55.9
Level of Service E A D B E E E E
Approach Delay (s) 13.1 19.8 61.9 65.1
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
6: Clairemont Mesa Boulevard & Overland Avenue 9/24/2012

San Diego Central Hospital  2/2/2012 2035 AM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 320 900 320 190 660 80 170 180 100 40 30 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4885 3433 5085 1583 1770 3349 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4885 3433 5085 1583 1770 3349 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 348 978 348 207 717 87 185 196 109 43 33 76
RTOR Reduction (vph) 0 48 0 0 0 52 0 54 0 0 0 54
Lane Group Flow (vph) 348 1278 0 207 717 35 185 251 0 43 33 22
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 18.3 49.1 11.9 42.6 42.6 17.1 51.5 3.8 38.2 38.2
Effective Green, g (s) 18.3 49.1 11.9 42.6 42.6 17.1 51.5 3.8 38.2 38.2
Actuated g/C Ratio 0.14 0.36 0.09 0.32 0.32 0.13 0.38 0.03 0.28 0.28
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 465 1777 303 1605 500 224 1278 50 527 448
v/s Ratio Prot c0.10 c0.26 0.06 0.14 c0.10 c0.07 0.02 0.02
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.75 0.72 0.68 0.45 0.07 0.83 0.20 0.86 0.06 0.05
Uniform Delay, d1 56.1 37.0 59.7 36.8 32.3 57.5 27.9 65.3 35.3 35.2
Progression Factor 1.05 1.26 1.11 1.07 1.86 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 2.4 5.0 0.7 0.2 21.3 0.1 76.1 0.2 0.2
Delay (s) 64.8 49.0 71.1 39.9 60.3 78.8 28.0 141.4 35.6 35.4
Level of Service E D E D E E C F D D
Approach Delay (s) 52.3 48.1 47.2 65.4
Approach LOS D D D E

Intersection Summary
HCM Average Control Delay 50.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 400 500 250 500 700 380 100 300 180 200 450 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4831 3433 4817 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4831 3433 4817 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 435 543 272 543 761 413 109 326 196 217 489 163
RTOR Reduction (vph) 0 64 0 0 70 0 0 0 145 0 0 91
Lane Group Flow (vph) 435 751 0 543 1104 0 109 326 51 217 489 72
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 21.6 41.3 26.1 45.9 8.3 34.9 34.9 13.1 39.9 39.9
Effective Green, g (s) 21.6 41.3 26.1 45.9 8.3 34.9 34.9 13.1 39.9 39.9
Actuated g/C Ratio 0.16 0.31 0.19 0.34 0.06 0.26 0.26 0.10 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 549 1478 664 1638 211 915 409 333 1046 468
v/s Ratio Prot 0.13 0.16 c0.16 c0.23 0.03 0.09 c0.06 c0.14
v/s Ratio Perm 0.03 0.05
v/c Ratio 0.79 0.51 0.82 0.67 0.52 0.36 0.12 0.65 0.47 0.15
Uniform Delay, d1 54.5 38.5 52.2 38.1 61.4 40.9 38.3 58.8 38.9 35.1
Progression Factor 1.11 1.27 0.96 0.85 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.2 1.0 7.3 2.1 2.1 1.1 0.6 4.5 1.5 0.7
Delay (s) 66.7 49.8 57.3 34.5 63.5 42.0 39.0 63.3 40.4 35.8
Level of Service E D E C E D D E D D
Approach Delay (s) 55.7 41.7 44.8 45.2
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 9/24/2012

San Diego Central Hospital  2/2/2012 2035 AM Synchro 7 -  Report
NP Page 8

Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 730 150 470 1610 200 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 793 163 511 1750 217 98
RTOR Reduction (vph) 0 0 33 0 0 0 12
Lane Group Flow (vph) 0 793 130 511 1750 217 86
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 53.7 53.7 44.1 102.8 21.8 65.9
Effective Green, g (s) 53.7 53.7 44.1 102.8 21.8 65.9
Actuated g/C Ratio 0.40 0.40 0.33 0.76 0.16 0.49
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1408 630 578 3872 286 773
v/s Ratio Prot c0.22 c0.29 0.34 c0.12 0.04
v/s Ratio Perm 0.08 0.02
v/c Ratio 0.56 0.21 0.88 0.45 0.76 0.11
Uniform Delay, d1 31.5 26.7 43.0 5.9 54.1 18.7
Progression Factor 1.60 1.97 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.7 14.9 0.4 11.0 0.1
Delay (s) 52.2 53.2 58.0 6.2 65.1 18.8
Level of Service D D E A E B
Approach Delay (s) 52.3 17.9 50.7
Approach LOS D B D

Intersection Summary
HCM Average Control Delay 30.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.4
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 510 310 530 1270 0 0 0 0 110 10 810
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1452 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1452 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 554 337 576 1380 0 0 0 0 120 11 880
RTOR Reduction (vph) 0 0 213 0 0 0 0 0 0 0 18 18
Lane Group Flow (vph) 0 554 124 576 1380 0 0 0 0 108 436 431
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 30.7 36.9 20.4 55.1 36.9 36.9 36.9
Effective Green, g (s) 30.7 36.9 20.4 55.1 36.9 36.9 36.9
Actuated g/C Ratio 0.31 0.37 0.20 0.55 0.37 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1086 1028 700 1950 620 536 555
v/s Ratio Prot 0.16 c0.17 c0.39 0.06 c0.30
v/s Ratio Perm 0.04 0.29
v/c Ratio 0.51 0.12 0.82 0.71 0.17 0.81 0.78
Uniform Delay, d1 28.5 20.8 38.1 16.5 21.3 28.5 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 7.8 2.2 0.1 9.2 6.8
Delay (s) 28.9 20.9 45.8 18.7 21.4 37.7 34.7
Level of Service C C D B C D C
Approach Delay (s) 25.9 26.7 0.0 34.6
Approach LOS C C A C

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
11: Clairemont Mesa Boulevard & I-15 NB On-Ramp 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 390 0 0 800 310 1020 0 180 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3391 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3391 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 250 424 0 0 870 337 1109 0 196 0 0 0
RTOR Reduction (vph) 0 0 0 0 51 0 0 0 128 0 0 0
Lane Group Flow (vph) 250 424 0 0 1156 0 1109 0 68 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 7.5 42.3 30.6 27.7 27.7
Effective Green, g (s) 7.5 42.3 30.6 27.7 27.7
Actuated g/C Ratio 0.09 0.53 0.38 0.35 0.35
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 322 1871 1297 1189 548
v/s Ratio Prot c0.07 0.12 c0.34 c0.32
v/s Ratio Perm 0.04
v/c Ratio 0.78 0.23 0.89 0.93 0.12
Uniform Delay, d1 35.4 10.1 23.1 25.3 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.1 0.3 9.5 13.0 0.1
Delay (s) 46.6 10.4 32.7 38.3 18.0
Level of Service D B C D B
Approach Delay (s) 23.8 32.7 35.2 0.0
Approach LOS C C D A

Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 105.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 150 80 120 220 250 80 150 50 170 350 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.92 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3354 1770 3257 1770 3407 1770 3404
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3354 1770 3257 1770 3407 1770 3404
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 163 87 130 239 272 87 163 54 185 380 130
RTOR Reduction (vph) 0 69 0 0 211 0 0 35 0 0 35 0
Lane Group Flow (vph) 130 181 0 130 300 0 87 182 0 185 475 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 7.8 13.5 9.1 14.8 6.4 13.1 11.4 18.1
Effective Green, g (s) 7.8 13.5 9.1 14.8 6.4 13.1 11.4 18.1
Actuated g/C Ratio 0.12 0.21 0.14 0.23 0.10 0.20 0.17 0.28
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 210 689 245 734 172 679 307 938
v/s Ratio Prot c0.07 0.05 0.07 c0.09 0.05 0.05 c0.10 c0.14
v/s Ratio Perm
v/c Ratio 0.62 0.26 0.53 0.41 0.51 0.27 0.60 0.51
Uniform Delay, d1 27.5 21.9 26.3 21.7 28.1 22.2 25.1 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.2 1.1 0.4 0.9 0.2 2.3 0.5
Delay (s) 31.3 22.1 27.4 22.1 29.0 22.5 27.3 20.5
Level of Service C C C C C C C C
Approach Delay (s) 25.3 23.2 24.3 22.3
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 65.7 Sum of lost time (s) 8.8
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
13: SR 52 WB Ramps & Kearny Villa Road 9/24/2012
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 330 380 140 620 600 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3530
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 359 413 152 674 652 11
RTOR Reduction (vph) 0 216 0 0 1 0
Lane Group Flow (vph) 359 197 152 674 662 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 21.3 21.3 11.5 47.4 31.7
Effective Green, g (s) 21.3 21.3 11.5 47.4 31.7
Actuated g/C Ratio 0.27 0.27 0.14 0.59 0.40
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 471 421 254 2097 1399
v/s Ratio Prot c0.20 c0.09 0.19 c0.19
v/s Ratio Perm 0.12
v/c Ratio 0.76 0.47 0.60 0.32 0.47
Uniform Delay, d1 27.0 24.6 32.1 8.2 17.9
Progression Factor 1.00 1.00 1.01 1.68 1.00
Incremental Delay, d2 7.2 0.8 3.5 0.4 1.1
Delay (s) 34.2 25.4 36.0 14.2 19.1
Level of Service C C D B B
Approach Delay (s) 29.5 18.2 19.1
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 0 550 0 0 0 0 750 60 60 920 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 0 598 0 0 0 0 815 65 65 1000 0
RTOR Reduction (vph) 0 0 133 0 0 0 0 0 33 0 0 0
Lane Group Flow (vph) 0 130 465 0 0 0 0 815 32 65 1000 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 19.1 19.1 38.9 38.9 6.5 49.6
Effective Green, g (s) 19.1 19.1 38.9 38.9 6.5 49.6
Actuated g/C Ratio 0.24 0.24 0.49 0.49 0.08 0.62
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 665 1721 770 144 2194
v/s Ratio Prot 0.23 0.04 c0.28
v/s Ratio Perm 0.07 c0.17 0.02
v/c Ratio 0.31 0.70 0.47 0.04 0.45 0.46
Uniform Delay, d1 25.0 27.8 13.7 10.8 35.0 8.1
Progression Factor 1.00 1.00 1.00 1.00 1.05 0.81
Incremental Delay, d2 0.4 3.2 0.9 0.1 2.0 0.6
Delay (s) 25.4 31.0 14.7 10.9 38.9 7.1
Level of Service C C B B D A
Approach Delay (s) 30.0 0.0 14.4 9.0
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 54.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 80 60 10 10 10 20 650 60 100 1090 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.99 1.00 0.97
Flt Protected 0.95 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1742 1583 1770 1723 1770 3495 3433 3431
Flt Permitted 0.95 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1742 1583 1770 1723 1770 3495 3433 3431
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 87 65 11 11 11 22 707 65 109 1185 304
RTOR Reduction (vph) 0 0 54 0 11 0 0 8 0 0 26 0
Lane Group Flow (vph) 122 128 11 11 11 0 22 764 0 109 1463 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.6 10.6 10.6 1.2 1.2 1.2 30.9 4.6 34.3
Effective Green, g (s) 10.6 10.6 10.6 1.2 1.2 1.2 30.9 4.6 34.3
Actuated g/C Ratio 0.17 0.17 0.17 0.02 0.02 0.02 0.49 0.07 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 281 292 265 34 33 34 1706 249 1859
v/s Ratio Prot 0.07 c0.07 0.01 c0.01 0.01 0.22 c0.03 c0.43
v/s Ratio Perm 0.01
v/c Ratio 0.43 0.44 0.04 0.32 0.34 0.65 0.45 0.44 0.79
Uniform Delay, d1 23.7 23.7 22.1 30.6 30.7 30.8 10.6 28.1 11.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.1 0.1 5.5 6.0 35.3 0.2 1.2 2.3
Delay (s) 24.7 24.7 22.2 36.1 36.7 66.1 10.8 29.3 13.9
Level of Service C C C D D E B C B
Approach Delay (s) 24.2 36.5 12.3 14.9
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 63.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 80 40 30 70 120 120 550 50 190 800 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.99 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1844 1583 1835 1583 1770 3495 1770 3465
Flt Permitted 0.90 1.00 0.86 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1678 1583 1606 1583 1770 3495 1770 3465
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 87 43 33 76 130 130 598 54 207 870 141
RTOR Reduction (vph) 0 0 37 0 0 110 0 6 0 0 12 0
Lane Group Flow (vph) 0 109 6 0 109 20 130 646 0 207 999 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 8.7 8.7 9.3 9.3 7.1 24.9 11.7 29.5
Effective Green, g (s) 8.7 8.7 9.3 9.3 7.1 24.9 11.7 29.5
Actuated g/C Ratio 0.14 0.14 0.15 0.15 0.12 0.41 0.19 0.49
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 241 228 247 243 208 1438 342 1690
v/s Ratio Prot 0.07 0.18 c0.12 c0.29
v/s Ratio Perm 0.06 0.00 c0.07 0.01
v/c Ratio 0.45 0.03 0.44 0.08 0.62 0.45 0.61 0.59
Uniform Delay, d1 23.7 22.3 23.2 21.9 25.4 12.8 22.3 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.1 4.2 0.4 2.1 0.7
Delay (s) 24.2 22.3 23.7 22.0 29.6 13.2 24.4 11.9
Level of Service C C C C C B C B
Approach Delay (s) 23.7 22.8 15.9 14.0
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 60.5 Sum of lost time (s) 9.3
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 0 30 10 0 0 50 700 10 10 800 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3532 1770 3491
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3532 1770 3491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 0 33 11 0 0 54 761 11 11 870 87
RTOR Reduction (vph) 0 31 0 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 33 2 0 0 11 0 54 772 0 11 952 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 3.4 3.4 0.8 2.6 38.1 0.5 36.0
Effective Green, g (s) 3.4 3.4 0.8 2.6 38.1 0.5 36.0
Actuated g/C Ratio 0.05 0.05 0.01 0.04 0.61 0.01 0.58
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 97 86 23 143 2160 14 2017
v/s Ratio Prot c0.02 0.00 c0.01 c0.02 0.22 0.01 c0.27
v/s Ratio Perm
v/c Ratio 0.34 0.02 0.48 0.38 0.36 0.79 0.47
Uniform Delay, d1 28.4 27.9 30.5 29.1 6.0 30.8 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.0 5.6 0.6 0.3 123.8 0.5
Delay (s) 29.1 27.9 36.1 29.7 6.3 154.7 8.1
Level of Service C C D C A F A
Approach Delay (s) 28.5 36.1 7.8 9.8
Approach LOS C D A A

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 62.3 Sum of lost time (s) 19.5
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 15 25 30 20 10 220 770 90 40 670 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1802 1583 1808 1583 3433 3484 1770 3459
Flt Permitted 0.86 1.00 0.82 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1599 1583 1528 1583 3433 3484 1770 3459
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 16 27 33 22 11 239 837 98 43 728 130
RTOR Reduction (vph) 0 0 25 0 0 10 0 7 0 0 14 0
Lane Group Flow (vph) 0 49 2 0 55 1 239 928 0 43 844 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 3.9 3.9 3.9 3.9 6.7 29.0 1.4 23.7
Effective Green, g (s) 3.9 3.9 3.9 3.9 6.7 29.0 1.4 23.7
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.14 0.59 0.03 0.48
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 128 126 122 126 470 2066 51 1676
v/s Ratio Prot c0.07 0.27 0.02 c0.24
v/s Ratio Perm 0.03 0.00 c0.04 0.00
v/c Ratio 0.38 0.02 0.45 0.01 0.51 0.45 0.84 0.50
Uniform Delay, d1 21.4 20.7 21.5 20.7 19.6 5.5 23.6 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 1.0 0.0 0.3 0.4 68.5 0.6
Delay (s) 22.1 20.8 22.4 20.7 19.9 5.9 92.2 9.2
Level of Service C C C C B A F A
Approach Delay (s) 21.6 22.2 8.8 13.2
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 48.9 Sum of lost time (s) 14.6
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 80 140 50 100 100 320 380 90 230 620 330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1723 3433 3437 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1723 3433 3437 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 87 152 54 109 109 348 413 98 250 674 359
RTOR Reduction (vph) 0 0 76 0 37 0 0 18 0 0 0 219
Lane Group Flow (vph) 109 87 76 54 181 0 348 493 0 250 674 140
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 8.1 18.8 31.9 4.3 15.6 13.1 18.4 16.2 21.5 29.6
Effective Green, g (s) 8.1 18.8 31.9 4.3 15.6 13.1 18.4 16.2 21.5 29.6
Actuated g/C Ratio 0.11 0.25 0.42 0.06 0.21 0.17 0.24 0.21 0.28 0.39
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 367 462 666 100 355 593 834 378 1004 618
v/s Ratio Prot 0.03 c0.05 0.02 c0.03 c0.10 0.10 0.14 c0.14 c0.19 0.02
v/s Ratio Perm 0.03 0.06
v/c Ratio 0.30 0.19 0.11 0.54 0.51 0.59 0.59 0.66 0.67 0.23
Uniform Delay, d1 31.2 22.5 13.3 34.8 26.7 28.9 25.4 27.3 24.0 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.1 5.8 1.2 1.5 1.1 4.3 1.8 0.2
Delay (s) 31.7 22.7 13.4 40.6 27.9 30.3 26.5 31.6 25.8 15.6
Level of Service C C B D C C C C C B
Approach Delay (s) 21.5 30.4 28.1 24.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 75.8 Sum of lost time (s) 22.1
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 10 160 10 0 10 550 770 50 15 700 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3507 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3507 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 11 174 11 0 11 598 837 54 16 761 196
RTOR Reduction (vph) 0 0 116 0 0 11 0 3 0 0 0 79
Lane Group Flow (vph) 87 11 58 0 11 0 598 888 0 16 761 117
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 5.6 5.6 24.3 2.2 2.2 18.7 43.9 0.6 25.8 25.8
Effective Green, g (s) 5.6 5.6 24.3 2.2 2.2 18.7 43.9 0.6 25.8 25.8
Actuated g/C Ratio 0.08 0.08 0.34 0.03 0.03 0.26 0.61 0.01 0.36 0.36
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 266 144 531 54 48 887 2126 15 1261 564
v/s Ratio Prot c0.03 0.01 0.03 c0.01 c0.17 0.25 0.01 c0.22
v/s Ratio Perm 0.01 0.00 0.07
v/c Ratio 0.33 0.08 0.11 0.20 0.01 0.67 0.42 1.07 0.60 0.21
Uniform Delay, d1 31.6 31.0 16.6 34.2 34.0 24.1 7.5 35.9 19.1 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.1 1.9 0.1 2.0 0.1 255.5 0.8 0.2
Delay (s) 32.3 31.2 16.7 36.1 34.1 26.2 7.6 291.4 19.9 16.4
Level of Service C C B D C C A F B B
Approach Delay (s) 22.3 35.1 15.1 23.7
Approach LOS C D B C

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 72.4 Sum of lost time (s) 20.1
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 270 310 490 640 1070 720 120 500 70 150 500 140
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4618 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4618 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 293 337 533 696 1163 783 130 543 76 163 543 152
RTOR Reduction (vph) 0 90 0 0 0 142 0 0 58 0 0 88
Lane Group Flow (vph) 293 780 0 696 1163 641 130 543 18 163 543 64
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 26.1 29.9 44.1 48.1 53.5 8.8 30.2 30.2 5.4 26.9 26.9
Effective Green, g (s) 26.1 29.9 44.1 48.1 53.5 8.8 30.2 30.2 5.4 26.9 26.9
Actuated g/C Ratio 0.20 0.23 0.34 0.37 0.41 0.07 0.23 0.23 0.04 0.21 0.21
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 355 1061 600 1880 1146 232 822 367 142 732 327
v/s Ratio Prot 0.17 c0.17 c0.39 0.23 0.02 0.04 c0.15 c0.05 c0.15
v/s Ratio Perm 0.21 0.01 0.04
v/c Ratio 0.83 1.18dr 1.16 0.62 0.56 0.56 0.66 0.05 1.15 0.74 0.20
Uniform Delay, d1 49.8 46.4 43.0 33.5 29.3 58.8 45.3 38.8 62.3 48.3 42.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.4 2.7 89.5 0.6 0.6 3.1 2.0 0.1 120.8 4.1 0.3
Delay (s) 64.2 49.1 132.5 34.1 29.9 61.9 47.3 38.8 183.1 52.4 43.0
Level of Service E D F C C E D D F D D
Approach Delay (s) 52.9 58.8 49.0 75.6
Approach LOS D E D E

Intersection Summary
HCM Average Control Delay 58.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 130.1 Sum of lost time (s) 25.8
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 320 60 750 2320 600 10 40 80 100 80 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.95 1.00
Satd. Flow (prot) 1770 4965 1770 6210 1844 1583 1770 1707
Flt Permitted 0.95 1.00 0.95 1.00 0.80 1.00 0.72 1.00
Satd. Flow (perm) 1770 4965 1770 6210 1483 1583 1345 1707
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 348 65 815 2522 652 11 43 87 109 87 109
RTOR Reduction (vph) 0 16 0 0 25 0 0 0 75 0 35 0
Lane Group Flow (vph) 163 397 0 815 3149 0 0 54 12 109 161 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 15.1 29.6 62.7 78.2 17.4 17.4 17.4 17.4
Effective Green, g (s) 15.1 29.6 62.7 78.2 17.4 17.4 17.4 17.4
Actuated g/C Ratio 0.12 0.23 0.50 0.62 0.14 0.14 0.14 0.14
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 1165 880 3851 205 218 186 236
v/s Ratio Prot 0.09 0.08 c0.46 c0.51 c0.09
v/s Ratio Perm 0.04 0.01 0.08
v/c Ratio 0.77 0.34 0.93 0.82 0.26 0.06 0.59 0.68
Uniform Delay, d1 53.8 40.1 29.5 18.5 48.6 47.2 51.0 51.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.4 0.2 15.3 1.4 0.7 0.1 4.7 7.8
Delay (s) 69.2 40.3 44.9 19.9 49.3 47.3 55.6 59.5
Level of Service E D D B D D E E
Approach Delay (s) 48.5 25.0 48.1 58.1
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 126.1 Sum of lost time (s) 9.3
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1750 60 250 1200 150 40 10 550 230 20 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5001 1770 1514 1504 3433 3162
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5001 1770 1514 1504 3433 3162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1902 65 272 1304 163 43 11 598 250 22 54
RTOR Reduction (vph) 0 0 19 0 10 0 0 137 10 0 43 0
Lane Group Flow (vph) 54 1902 46 272 1457 0 43 167 295 250 33 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.0 69.2 75.8 14.2 75.8 6.2 18.7 32.9 13.7 26.5
Effective Green, g (s) 7.0 69.2 75.8 14.2 75.8 6.2 18.7 32.9 13.7 26.5
Actuated g/C Ratio 0.05 0.51 0.56 0.11 0.56 0.05 0.14 0.24 0.10 0.20
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 2607 889 361 2808 81 210 367 348 621
v/s Ratio Prot 0.03 c0.37 0.08 0.29 0.02 0.11 c0.08 c0.07 0.01
v/s Ratio Perm 0.03 0.11
v/c Ratio 0.59 0.73 0.05 0.75 0.52 0.53 0.80 0.80 0.72 0.05
Uniform Delay, d1 62.6 25.6 13.4 58.7 18.3 63.0 56.3 48.0 58.8 44.1
Progression Factor 1.00 1.00 1.00 1.02 0.97 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 1.8 0.0 7.2 0.2 3.3 17.4 11.4 5.8 0.0
Delay (s) 68.6 27.5 13.4 67.0 17.9 66.3 73.7 59.4 64.6 44.1
Level of Service E C B E B E E E E D
Approach Delay (s) 28.1 25.6 66.5 59.8
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 34.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1590 940 0 1110 1100 0 0 500 0 0 60
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1728 1022 0 1207 1196 0 0 543 0 0 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.86 0.71 0.78 0.78 0.71 0.78 0.78 0.86
vC, conflicting volume 2402 2750 2397 4130 864 2614 3957 603
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2303 2648 1408 3627 0 1686 3405 206
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 29 100 100 91
cM capacity (veh/h) 184 111 70 4 770 14 6 687

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 864 864 1022 603 603 1196 543 33 33
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 1022 0 0 1196 543 33 33
cSH 1700 1700 1700 1700 1700 1700 770 687 687
Volume to Capacity 0.51 0.51 0.60 0.35 0.35 0.70 0.71 0.05 0.05
Queue Length 95th (ft) 0 0 0 0 0 0 149 4 4
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 20.1 10.5 10.5
Lane LOS C B B
Approach Delay (s) 0.0 0.0 20.1 10.5
Approach LOS C B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1210 880 0 1980 800 230 0 500 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1315 957 0 2152 870 250 0 543 0 0 0
RTOR Reduction (vph) 0 0 271 0 0 246 0 0 113 0 0 0
Lane Group Flow (vph) 0 1315 686 0 2152 624 125 125 430 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 96.8 96.8 96.8 96.8 27.4 27.4 27.4
Effective Green, g (s) 96.8 96.8 96.8 96.8 27.4 27.4 27.4
Actuated g/C Ratio 0.72 0.72 0.72 0.72 0.20 0.20 0.20
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3646 1135 3646 1135 341 341 566
v/s Ratio Prot 0.26 0.42 0.07 0.07 c0.15
v/s Ratio Perm c0.43 0.39
v/c Ratio 0.36 0.60 0.59 0.55 0.37 0.37 0.76
Uniform Delay, d1 7.3 9.5 9.4 8.9 46.3 46.3 50.7
Progression Factor 0.74 1.48 0.25 5.67 1.00 1.00 1.00
Incremental Delay, d2 0.2 2.0 0.4 1.0 0.7 0.7 5.8
Delay (s) 5.6 16.1 2.7 51.7 47.0 47.0 56.5
Level of Service A B A D D D E
Approach Delay (s) 10.0 16.8 53.5 0.0
Approach LOS B B D A

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 960 450 200 1800 50 550 150 300 60 115 430
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 326 1043 489 217 1957 54 598 163 326 65 125 467
RTOR Reduction (vph) 0 0 0 0 0 10 0 0 202 0 0 276
Lane Group Flow (vph) 326 1043 489 217 1957 44 598 163 124 65 125 191
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 17.3 51.3 135.0 21.3 55.2 34.1 28.1 34.1 51.3 9.1 15.3 55.2
Effective Green, g (s) 17.3 51.3 135.0 21.3 55.2 34.1 28.1 34.1 51.3 9.1 15.3 55.2
Actuated g/C Ratio 0.13 0.38 1.00 0.16 0.41 0.25 0.21 0.25 0.38 0.07 0.11 0.41
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 440 1932 1583 279 2079 400 715 471 602 119 211 647
v/s Ratio Prot 0.09 0.21 c0.12 c0.38 c0.17 0.09 0.04 c0.07
v/s Ratio Perm 0.31 0.03 0.08 0.12
v/c Ratio 0.74 0.54 0.31 0.78 0.94 0.11 0.84 0.35 0.21 0.55 0.59 0.30
Uniform Delay, d1 56.7 32.6 0.0 54.6 38.3 38.8 51.2 41.3 28.1 61.0 56.9 26.8
Progression Factor 1.09 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 1.0 0.5 12.8 10.1 0.1 8.4 0.4 0.8 5.0 4.4 1.2
Delay (s) 68.1 33.6 0.5 67.4 48.4 38.9 59.7 41.8 28.9 66.0 61.3 28.0
Level of Service E C A E D D E D C E E C
Approach Delay (s) 30.9 50.0 47.8 38.1
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 42.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 19.1
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 1200 50 110 1600 50 100 10 70 90 10 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96 1.00
Satd. Flow (prot) 1770 5055 1770 5062 1782 1583 1783 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.62 1.00 0.59 1.00
Satd. Flow (perm) 1770 5055 1770 5062 1149 1583 1092 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 1304 54 120 1739 54 109 11 76 98 11 98
RTOR Reduction (vph) 0 4 0 0 3 0 0 0 64 0 0 83
Lane Group Flow (vph) 120 1354 0 120 1790 0 0 120 12 0 109 15
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 11.0 56.6 11.0 56.6 14.4 14.4 14.4 14.4
Effective Green, g (s) 11.0 56.6 11.0 56.6 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.12 0.60 0.12 0.60 0.15 0.15 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 3044 207 3048 176 243 167 243
v/s Ratio Prot c0.07 0.27 0.07 c0.35
v/s Ratio Perm c0.10 0.01 0.10 0.01
v/c Ratio 0.58 0.44 0.58 0.59 0.68 0.05 0.65 0.06
Uniform Delay, d1 39.3 10.2 39.3 11.5 37.6 34.0 37.4 34.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.5 3.9 0.8 10.4 0.1 8.8 0.1
Delay (s) 43.2 10.6 43.2 12.3 48.0 34.0 46.3 34.1
Level of Service D B D B D C D C
Approach Delay (s) 13.3 14.3 42.6 40.5
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 94.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 1100 200 250 900 50 280 100 170 100 180 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4968 3433 5085 1583 1770 3205 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4968 3433 5085 1583 1770 3205 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1196 217 272 978 54 304 109 185 109 196 348
RTOR Reduction (vph) 0 19 0 0 0 24 0 120 0 0 0 150
Lane Group Flow (vph) 163 1394 0 272 978 30 304 174 0 109 196 198
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 10.6 45.0 12.6 46.9 46.9 22.7 47.4 11.3 36.0 36.0
Effective Green, g (s) 10.6 45.0 12.6 46.9 46.9 22.7 47.4 11.3 36.0 36.0
Actuated g/C Ratio 0.08 0.33 0.09 0.35 0.35 0.17 0.35 0.08 0.27 0.27
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 1656 320 1767 550 298 1125 148 497 422
v/s Ratio Prot 0.05 c0.28 c0.08 0.19 c0.17 0.05 0.06 0.11
v/s Ratio Perm 0.02 c0.12
v/c Ratio 0.60 0.84 0.85 0.55 0.05 1.02 0.15 0.74 0.39 0.47
Uniform Delay, d1 60.2 41.7 60.3 35.6 29.3 56.1 30.1 60.4 40.6 41.5
Progression Factor 1.00 1.00 1.09 1.05 1.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 5.4 16.3 1.1 0.2 57.4 0.1 17.3 2.3 3.7
Delay (s) 63.9 47.1 82.2 38.5 44.2 113.5 30.1 77.7 42.9 45.2
Level of Service E D F D D F C E D D
Approach Delay (s) 48.8 47.9 72.5 49.9
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 52.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 350 900 280 250 550 150 250 770 210 600 500 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.96 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4904 3433 4922 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4904 3433 4922 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 380 978 304 272 598 163 272 837 228 652 543 348
RTOR Reduction (vph) 0 41 0 0 36 0 0 0 118 0 0 171
Lane Group Flow (vph) 380 1241 0 272 725 0 272 837 110 652 543 177
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 18.9 38.8 12.6 32.6 15.2 36.1 36.1 27.9 49.0 49.0
Effective Green, g (s) 18.9 38.8 12.6 32.6 15.2 36.1 36.1 27.9 49.0 49.0
Actuated g/C Ratio 0.14 0.29 0.09 0.24 0.11 0.27 0.27 0.21 0.36 0.36
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 481 1409 320 1189 387 946 423 709 1285 575
v/s Ratio Prot c0.11 c0.25 0.08 0.15 0.08 c0.24 c0.19 0.15
v/s Ratio Perm 0.07 0.11
v/c Ratio 0.79 0.88 0.85 0.61 0.70 0.88 0.26 0.92 0.42 0.31
Uniform Delay, d1 56.1 45.9 60.3 45.5 57.7 47.5 38.9 52.5 32.4 30.8
Progression Factor 1.09 1.78 1.02 0.89 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 6.1 18.4 2.3 5.7 11.9 1.5 16.9 1.0 1.4
Delay (s) 67.8 87.7 79.8 43.0 63.4 59.3 40.4 69.4 33.4 32.2
Level of Service E F E D E E D E C C
Approach Delay (s) 83.1 52.7 56.9 48.3
Approach LOS F D E D

Intersection Summary
HCM Average Control Delay 61.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.4
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1710 0 0 950 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 5.1
Lane Util. Factor 0.91 0.91
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 5085 5085
Flt Permitted 1.00 1.00
Satd. Flow (perm) 5085 5085
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1859 0 0 1033 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1859 0 0 1033 0 0
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 119.9 120.0
Effective Green, g (s) 119.9 120.0
Actuated g/C Ratio 0.89 0.89
Clearance Time (s) 5.2 5.1
Vehicle Extension (s) 3.0 3.0
Lane Grp Cap (vph) 4516 4520
v/s Ratio Prot c0.37 0.20
v/s Ratio Perm
v/c Ratio 0.41 0.23
Uniform Delay, d1 1.3 1.0
Progression Factor 0.31 1.91
Incremental Delay, d2 0.1 0.1
Delay (s) 0.6 2.1
Level of Service A A
Approach Delay (s) 0.6 2.1 0.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 1.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.1
Intersection Capacity Utilization 37.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1460 250 240 880 200 520
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1587 272 261 957 217 565
RTOR Reduction (vph) 0 0 22 0 0 0 0
Lane Group Flow (vph) 0 1587 250 261 957 217 565
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 67.8 67.8 29.2 102.0 22.6 51.8
Effective Green, g (s) 67.8 67.8 29.2 102.0 22.6 51.8
Actuated g/C Ratio 0.50 0.50 0.22 0.76 0.17 0.38
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1777 795 383 3842 296 607
v/s Ratio Prot c0.45 0.15 0.19 0.12 c0.20
v/s Ratio Perm 0.16 0.16
v/c Ratio 0.89 0.31 0.68 0.25 0.73 0.93
Uniform Delay, d1 30.3 19.9 48.6 5.0 53.3 39.9
Progression Factor 1.90 2.07 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.9 1.0 4.9 0.2 9.0 21.1
Delay (s) 64.4 42.0 53.6 5.1 62.4 61.0
Level of Service E D D A E E
Approach Delay (s) 61.1 15.5 61.4
Approach LOS E B E

Intersection Summary
HCM Average Control Delay 46.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1260 720 240 840 0 0 0 0 880 10 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1606 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1606 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1370 783 261 913 0 0 0 0 957 11 304
RTOR Reduction (vph) 0 0 440 0 0 0 0 0 0 0 3 90
Lane Group Flow (vph) 0 1370 343 261 913 0 0 0 0 498 497 184
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 35.0 35.0 7.0 46.0 26.0 26.0 26.0
Effective Green, g (s) 35.0 35.0 7.0 46.0 26.0 26.0 26.0
Actuated g/C Ratio 0.44 0.44 0.09 0.58 0.32 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1548 1219 300 2035 546 522 489
v/s Ratio Prot c0.39 c0.08 0.26 0.30 c0.31
v/s Ratio Perm 0.12 0.12
v/c Ratio 0.89 0.28 0.87 0.45 0.91 0.95 0.38
Uniform Delay, d1 20.7 14.4 36.1 9.7 25.9 26.4 20.8
Progression Factor 1.00 1.00 1.32 1.11 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.1 19.5 0.6 19.6 27.7 0.5
Delay (s) 27.1 14.6 66.9 11.4 45.5 54.1 21.2
Level of Service C B E B D D C
Approach Delay (s) 22.5 23.7 0.0 43.7
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 28.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 590 1550 0 0 680 130 340 0 200 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3454 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3454 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 641 1685 0 0 739 141 370 0 217 0 0 0
RTOR Reduction (vph) 0 0 0 0 18 0 0 0 33 0 0 0
Lane Group Flow (vph) 641 1685 0 0 862 0 370 0 184 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 19.3 56.6 33.1 13.4 13.4
Effective Green, g (s) 19.3 56.6 33.1 13.4 13.4
Actuated g/C Ratio 0.24 0.71 0.41 0.17 0.17
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 828 2504 1429 575 265
v/s Ratio Prot c0.19 c0.48 0.25 0.11
v/s Ratio Perm c0.12
v/c Ratio 0.77 0.67 0.60 0.64 0.69
Uniform Delay, d1 28.3 6.5 18.3 31.1 31.4
Progression Factor 0.91 1.64 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.6 1.9 2.5 7.6
Delay (s) 27.6 11.3 20.2 33.5 39.0
Level of Service C B C C D
Approach Delay (s) 15.8 20.2 35.6 0.0
Approach LOS B C D A

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 96.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 200 100 80 220 230 100 200 130 320 220 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.92 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3362 1770 3268 1770 3330 1770 3352
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3362 1770 3268 1770 3330 1770 3352
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 217 109 87 239 250 109 217 141 348 239 130
RTOR Reduction (vph) 0 60 0 0 190 0 0 109 0 0 66 0
Lane Group Flow (vph) 152 266 0 87 299 0 109 249 0 348 303 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 10.9 18.1 6.9 14.1 7.7 12.7 21.0 26.0
Effective Green, g (s) 10.9 18.1 6.9 14.1 7.7 12.7 21.0 26.0
Actuated g/C Ratio 0.14 0.23 0.09 0.18 0.10 0.16 0.27 0.34
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 250 787 158 596 176 547 481 1127
v/s Ratio Prot c0.09 c0.08 0.05 c0.09 0.06 c0.07 c0.20 0.09
v/s Ratio Perm
v/c Ratio 0.61 0.34 0.55 0.50 0.62 0.46 0.72 0.27
Uniform Delay, d1 31.2 24.6 33.7 28.4 33.4 29.2 25.5 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.3 2.3 0.7 4.5 0.7 4.5 0.1
Delay (s) 34.0 24.9 36.1 29.2 37.9 29.8 30.1 18.9
Level of Service C C D C D C C B
Approach Delay (s) 27.8 30.2 31.7 24.3
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 77.3 Sum of lost time (s) 23.5
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 90 100 600 1150 900 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3522
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 109 652 1250 978 33
RTOR Reduction (vph) 0 99 0 0 2 0
Lane Group Flow (vph) 98 10 652 1250 1009 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 12.5 12.5 54.0 111.2 53.0
Effective Green, g (s) 12.5 12.5 54.0 111.2 53.0
Actuated g/C Ratio 0.09 0.09 0.40 0.82 0.39
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 147 708 2915 1383
v/s Ratio Prot c0.06 c0.37 0.35 c0.29
v/s Ratio Perm 0.01
v/c Ratio 0.60 0.07 0.92 0.43 0.73
Uniform Delay, d1 58.8 55.9 38.5 3.2 34.9
Progression Factor 1.00 1.00 1.05 2.80 1.00
Incremental Delay, d2 5.7 0.2 5.4 0.1 3.4
Delay (s) 64.6 56.1 45.9 9.2 38.3
Level of Service E E D A D
Approach Delay (s) 60.1 21.8 38.3
Approach LOS E C D

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 10 230 0 0 0 0 1580 500 460 540 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1779 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1779 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 185 11 250 0 0 0 0 1717 543 500 587 0
RTOR Reduction (vph) 0 0 220 0 0 0 0 0 176 0 0 0
Lane Group Flow (vph) 0 196 30 0 0 0 0 1717 367 500 587 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 16.0 16.0 65.7 65.7 37.8 107.7
Effective Green, g (s) 16.0 16.0 65.7 65.7 37.8 107.7
Actuated g/C Ratio 0.12 0.12 0.49 0.49 0.28 0.80
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 330 1722 770 496 2823
v/s Ratio Prot c0.49 c0.28 0.17
v/s Ratio Perm 0.11 0.01 0.23
v/c Ratio 0.93 0.09 1.00 0.48 1.01 0.21
Uniform Delay, d1 58.9 53.0 34.6 23.2 48.6 3.3
Progression Factor 1.00 1.00 1.00 1.00 1.57 0.16
Incremental Delay, d2 42.0 0.1 21.0 2.1 36.0 0.1
Delay (s) 101.0 53.1 55.6 25.3 112.1 0.7
Level of Service F D E C F A
Approach Delay (s) 74.1 0.0 48.3 51.9
Approach LOS E A D D

Intersection Summary
HCM Average Control Delay 52.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 420 10 30 50 40 90 40 1550 10 20 620 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 1.00 0.97
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1689 1583 1770 1669 1770 3536 3433 3447
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1689 1583 1770 1669 1770 3536 3433 3447
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 457 11 33 54 43 98 43 1685 11 22 674 141
RTOR Reduction (vph) 0 0 27 0 91 0 0 0 0 0 21 0
Lane Group Flow (vph) 233 235 6 54 50 0 43 1696 0 22 794 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 14.0 14.0 14.0 4.0 4.0 3.4 39.7 1.5 37.8
Effective Green, g (s) 14.0 14.0 14.0 4.0 4.0 3.4 39.7 1.5 37.8
Actuated g/C Ratio 0.19 0.19 0.19 0.05 0.05 0.05 0.53 0.02 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 313 314 295 94 89 80 1867 68 1733
v/s Ratio Prot 0.14 c0.14 c0.03 0.03 c0.02 c0.48 0.01 0.23
v/s Ratio Perm 0.00
v/c Ratio 0.74 0.75 0.02 0.57 0.56 0.54 0.91 0.32 0.46
Uniform Delay, d1 28.9 28.9 25.0 34.8 34.7 35.1 16.1 36.3 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.2 9.4 0.0 8.2 7.9 6.8 6.9 2.8 0.2
Delay (s) 38.1 38.3 25.0 43.0 42.7 41.9 23.0 39.1 12.3
Level of Service D D C D D D C D B
Approach Delay (s) 37.4 42.8 23.4 13.0
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 75.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 30 160 180 120 220 80 1300 40 70 680 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1794 1583 1808 1583 1770 3524 1770 3496
Flt Permitted 0.39 1.00 0.74 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 717 1583 1370 1583 1770 3524 1770 3496
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 33 174 196 130 239 87 1413 43 76 739 65
RTOR Reduction (vph) 0 0 126 0 0 88 0 2 0 0 7 0
Lane Group Flow (vph) 0 142 48 0 326 151 87 1454 0 76 797 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 21.2 21.2 21.8 21.8 6.2 36.5 3.6 33.9
Effective Green, g (s) 21.2 21.2 21.8 21.8 6.2 36.5 3.6 33.9
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.08 0.48 0.05 0.44
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 199 439 390 451 143 1681 83 1549
v/s Ratio Prot c0.05 c0.41 0.04 0.23
v/s Ratio Perm 0.20 0.03 c0.24 0.10
v/c Ratio 0.71 0.11 0.84 0.33 0.61 0.86 0.92 0.51
Uniform Delay, d1 24.9 20.6 25.7 21.6 34.0 17.8 36.3 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.6 0.0 13.8 0.2 4.9 5.2 69.6 0.4
Delay (s) 34.6 20.7 39.4 21.8 38.9 23.0 105.9 15.8
Level of Service C C D C D C F B
Approach Delay (s) 26.9 32.0 23.9 23.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 76.5 Sum of lost time (s) 14.6
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 0 50 10 0 10 25 1350 10 10 1050 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1695 3433 3535 1770 3534
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1695 3433 3535 1770 3534
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 0 54 11 0 11 27 1467 11 11 1141 11
RTOR Reduction (vph) 0 48 0 0 11 0 0 1 0 0 1 0
Lane Group Flow (vph) 109 6 0 0 11 0 27 1477 0 11 1151 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.3 6.3 1.0 1.3 25.8 0.6 25.1
Effective Green, g (s) 6.3 6.3 1.0 1.3 25.8 0.6 25.1
Actuated g/C Ratio 0.12 0.12 0.02 0.02 0.48 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 210 187 32 84 1714 20 1667
v/s Ratio Prot c0.06 0.00 c0.01 c0.01 c0.42 0.01 0.33
v/s Ratio Perm
v/c Ratio 0.52 0.03 0.35 0.32 0.86 0.55 0.69
Uniform Delay, d1 22.0 20.8 25.8 25.5 12.1 26.2 11.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.0 2.4 0.8 5.3 17.2 1.8
Delay (s) 22.9 20.8 28.2 26.3 17.4 43.4 12.8
Level of Service C C C C B D B
Approach Delay (s) 22.2 28.2 17.6 13.1
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 14.2
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 10 160 170 30 70 100 1140 30 10 1100 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1778 1583 1787 1583 3433 3525 1770 3512
Flt Permitted 0.50 1.00 0.51 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 938 1583 950 1583 3433 3525 1770 3512
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 217 11 174 185 33 76 109 1239 33 11 1196 65
RTOR Reduction (vph) 0 0 93 0 0 55 0 2 0 0 4 0
Lane Group Flow (vph) 0 228 81 0 218 21 109 1270 0 11 1257 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 21.8 21.8 21.8 21.8 3.8 43.5 0.7 40.4
Effective Green, g (s) 21.8 21.8 21.8 21.8 3.8 43.5 0.7 40.4
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.05 0.54 0.01 0.50
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 254 428 257 428 162 1902 15 1760
v/s Ratio Prot c0.03 c0.36 0.01 c0.36
v/s Ratio Perm c0.24 0.05 0.23 0.01
v/c Ratio 0.90 0.19 0.85 0.05 0.67 0.67 0.73 0.71
Uniform Delay, d1 28.3 22.6 27.8 21.7 37.8 13.4 39.9 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 30.1 0.1 21.3 0.0 8.3 1.3 93.0 1.9
Delay (s) 58.5 22.7 49.1 21.7 46.1 14.7 132.8 17.5
Level of Service E C D C D B F B
Approach Delay (s) 43.0 42.0 17.2 18.5
Approach LOS D D B B

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 80.6 Sum of lost time (s) 19.9
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 0 1230 0 0 1030
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 1337 0 0 1120
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.83 0.77 0.77
vC, conflicting volume 1897 668 1337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1063 0 847
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 181 838 607

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 0 668 668 0 560 560
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.39 0.39 0.00 0.33 0.33
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 100 320 100 120 200 280 800 40 120 670 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1688 3433 3514 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1688 3433 3514 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 250 109 348 109 130 217 304 870 43 130 728 261
RTOR Reduction (vph) 0 0 59 0 60 0 0 3 0 0 0 150
Lane Group Flow (vph) 250 109 289 109 287 0 304 910 0 130 728 111
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 10.0 23.2 35.7 8.0 21.8 12.5 29.9 10.8 28.2 38.2
Effective Green, g (s) 10.0 23.2 35.7 8.0 21.8 12.5 29.9 10.8 28.2 38.2
Actuated g/C Ratio 0.11 0.26 0.40 0.09 0.24 0.14 0.33 0.12 0.31 0.42
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 381 480 628 157 409 477 1167 212 1109 672
v/s Ratio Prot c0.07 0.06 0.06 0.06 c0.17 c0.09 c0.26 0.07 0.21 0.02
v/s Ratio Perm 0.12 0.05
v/c Ratio 0.66 0.23 0.46 0.69 0.70 0.64 0.78 0.61 0.66 0.16
Uniform Delay, d1 38.4 26.3 20.0 39.8 31.1 36.6 27.1 37.6 26.7 16.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.2 0.5 12.5 5.4 2.8 3.4 5.2 1.4 0.1
Delay (s) 42.4 26.6 20.6 52.3 36.5 39.4 30.4 42.8 28.1 16.1
Level of Service D C C D D D C D C B
Approach Delay (s) 29.2 40.3 32.7 27.0
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 31.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 0 600 20 10 20 280 930 10 20 1050 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1803 1583 3433 3534 1770 3539 1583
Flt Permitted 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1803 1583 3433 3534 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 0 652 22 11 22 304 1011 11 22 1141 98
RTOR Reduction (vph) 0 0 218 0 0 21 0 0 0 0 0 24
Lane Group Flow (vph) 207 0 434 0 33 1 304 1022 0 22 1141 74
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 10.0 20.1 4.3 4.3 10.1 46.8 1.5 38.2 38.2
Effective Green, g (s) 10.0 20.1 4.3 4.3 10.1 46.8 1.5 38.2 38.2
Actuated g/C Ratio 0.12 0.24 0.05 0.05 0.12 0.57 0.02 0.46 0.46
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 385 94 82 419 2000 32 1635 731
v/s Ratio Prot 0.06 c0.14 c0.02 0.09 0.29 0.01 c0.32
v/s Ratio Perm 0.14 0.00 0.05
v/c Ratio 0.50 1.13 0.35 0.01 0.73 0.51 0.69 0.70 0.10
Uniform Delay, d1 34.0 31.3 37.9 37.2 35.0 11.0 40.4 17.7 12.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 85.1 2.3 0.1 6.1 0.2 47.1 1.3 0.1
Delay (s) 35.0 116.4 40.1 37.3 41.1 11.2 87.5 19.0 12.6
Level of Service C F D D D B F B B
Approach Delay (s) 96.8 39.0 18.0 19.7
Approach LOS F D B B

Intersection Summary
HCM Average Control Delay 38.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 82.7 Sum of lost time (s) 19.2
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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22: Balboa Avenue & Ruffin Road 9/24/2012
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 210 1110 180 120 790 340 520 590 390 750 700 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4979 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 228 1207 196 130 859 370 565 641 424 815 761 348
RTOR Reduction (vph) 0 15 0 0 0 55 0 0 127 0 0 140
Lane Group Flow (vph) 228 1388 0 130 859 315 565 641 297 815 761 208
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 19.6 42.8 12.0 35.4 70.2 26.9 34.6 34.6 34.8 42.6 42.6
Effective Green, g (s) 19.6 42.8 12.0 35.4 70.2 26.9 34.6 34.6 34.8 42.6 42.6
Actuated g/C Ratio 0.14 0.30 0.08 0.24 0.49 0.19 0.24 0.24 0.24 0.29 0.29
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 240 1473 147 1244 1352 638 846 379 826 1042 466
v/s Ratio Prot c0.13 c0.28 0.07 0.17 0.06 0.16 0.18 c0.24 c0.22
v/s Ratio Perm 0.06 0.19 0.13
v/c Ratio 0.95 0.94 0.88 0.69 0.23 0.89 0.76 0.78 0.99 0.73 0.45
Uniform Delay, d1 62.1 49.7 65.7 49.7 21.6 57.4 51.2 51.5 54.7 45.9 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.8 12.3 41.9 1.7 0.1 13.9 3.9 10.1 27.8 2.7 0.7
Delay (s) 105.8 62.0 107.6 51.3 21.7 71.3 55.1 61.7 82.5 48.6 42.2
Level of Service F E F D C E E E F D D
Approach Delay (s) 68.1 48.7 62.4 61.8
Approach LOS E D E E

Intersection Summary
HCM Average Control Delay 60.8 HCM Level of Service E
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 144.7 Sum of lost time (s) 8.8
Intersection Capacity Utilization 86.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 2000 40 50 850 230 50 20 600 500 40 350
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.97 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 5070 1770 6203 1799 1583 1770 1612
Flt Permitted 0.95 1.00 0.95 1.00 0.55 1.00 0.71 1.00
Satd. Flow (perm) 1770 5070 1770 6203 1023 1583 1318 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 2174 43 54 924 250 54 22 652 543 43 380
RTOR Reduction (vph) 0 2 0 0 39 0 0 0 71 0 112 0
Lane Group Flow (vph) 76 2215 0 54 1135 0 0 76 581 543 311 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 8.4 50.0 4.4 47.0 48.2 48.2 48.2 48.2
Effective Green, g (s) 8.4 50.0 4.4 47.0 48.2 48.2 48.2 48.2
Actuated g/C Ratio 0.07 0.42 0.04 0.39 0.41 0.41 0.41 0.41
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 125 2130 65 2450 414 641 534 653
v/s Ratio Prot c0.04 c0.44 0.03 0.18 0.19
v/s Ratio Perm 0.07 0.37 c0.41
v/c Ratio 0.61 1.04 0.83 0.46 0.18 0.91 1.02 0.48
Uniform Delay, d1 53.7 34.5 56.9 26.7 22.8 33.3 35.4 26.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.1 30.8 56.7 0.1 0.2 16.4 43.2 0.5
Delay (s) 61.8 65.3 113.7 26.8 23.0 49.6 78.6 26.6
Level of Service E E F C C D E C
Approach Delay (s) 65.2 30.6 46.8 55.9
Approach LOS E C D E

Intersection Summary
HCM Average Control Delay 52.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 119.0 Sum of lost time (s) 16.4
Intersection Capacity Utilization 118.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2035 PM
24: Ruffin Court & Driveway #3 9/24/2012

San Diego Central Hospital  2/2/2012 2035 PM Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 300 310 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 326 337 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 337 663 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 337 663 337
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1222 426 705

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 326 337 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.19 0.20 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 19.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 300 310 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 326 337 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 337 663 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 337 663 337
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1222 426 705

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 326 337 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.19 0.20 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 19.6% ICU Level of Service A
Analysis Period (min) 15
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COMPUTED BY: Project Number at
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No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at

R T L

1 R
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R 1

No. of Lane Use 1 2
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500

Phase 1 Total 0 Phase 2 Total 250 Phase 3 Total 0 Phase 4 Total 940
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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No. of Lane Use
Lanes Factor ILV/HR
1 = Total
2 = Under Capacity < 1,200
3 = L T R Near Capacity
4 = Over Capacity > 1,500
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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1 = Total
2 = Under Capacity < 1,200
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CONDITION: DATE: LOCATION:
COMPUTED BY: Project Number at
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Peak
Hour ILV/Hour Capacity

AM 1,170 Under Capacity

PM 970 Under Capacity

AM 1,617 Over Capacity

PM 1,190 Under Capacity

AM 2,265 Over Capacity

PM 2,010 Over Capacity

AM 1,735 Over Capacity

PM 1,305 Near Capacity

AM 1,130 Under Capacity

PM 1,630 Over Capacity

AM 1,110 Under Capacity

PM 1,420 Near Capacity

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps

Table X
Year 2035 ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps
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APPENDIX K 
PEAK HOUR INTERSECTION ANALYSIS WORKSHEETS AND  

ARTERIAL ANALYSIS – VIEW RIDGE AVENUE 
 

- YEAR 2035 WITH PROJECT 



 



HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
1: Clairemont Mesa Boulevard & Kearny Mesa Rd 1/3/2013

San Diego Central Hospital  8/30/2012 Year 2035 + Project AM Synchro 7 -  Report
NP Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 1173 25 300 1642 210 25 10 200 130 15 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.86 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 4999 1770 1530 1504 3433 3130
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 4999 1770 1530 1504 3433 3130
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 1275 27 326 1785 228 27 11 217 141 16 54
RTOR Reduction (vph) 0 0 11 0 11 0 0 96 62 0 47 0
Lane Group Flow (vph) 43 1275 16 326 2002 0 27 19 51 141 23 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 6.3 58.8 66.6 14.7 66.6 2.5 8.4 23.1 8.9 15.1
Effective Green, g (s) 6.3 58.8 66.6 14.7 66.6 2.5 8.4 23.1 8.9 15.1
Actuated g/C Ratio 0.06 0.53 0.61 0.13 0.61 0.02 0.08 0.21 0.08 0.14
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 101 2718 958 459 3027 40 117 316 278 430
v/s Ratio Prot 0.02 0.25 c0.09 c0.40 0.02 0.01 c0.02 c0.04 0.01
v/s Ratio Perm 0.01 0.01
v/c Ratio 0.43 0.47 0.02 0.71 0.66 0.68 0.16 0.16 0.51 0.05
Uniform Delay, d1 50.1 15.9 8.7 45.6 14.3 53.3 47.5 35.5 48.4 41.2
Progression Factor 1.00 1.00 1.00 1.12 0.75 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.6 0.0 4.2 0.6 29.9 0.2 0.1 0.5 0.0
Delay (s) 51.2 16.5 8.7 55.2 11.3 83.3 47.7 35.6 49.0 41.3
Level of Service D B A E B F D D D D
Approach Delay (s) 17.4 17.4 46.1 46.4
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Year 2035 + Project AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 2153 360 0 1202 521 0 0 1206 0 0 290
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 2340 391 0 1307 566 0 0 1311 0 0 315
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.92 0.83 0.87 0.87 0.83 0.87 0.87 0.92
vC, conflicting volume 1873 2732 3309 4213 1170 3788 4038 653
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1774 2676 2938 3978 794 3489 3777 448
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 0 0 100 39
cM capacity (veh/h) 319 127 2 3 274 0 3 513

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 1170 1170 391 653 653 566 1311 158 158
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 391 0 0 566 1311 158 158
cSH 1700 1700 1700 1700 1700 1700 274 513 513
Volume to Capacity 0.69 0.69 0.23 0.38 0.38 0.33 4.78 0.31 0.31
Queue Length 95th (ft) 0 0 0 0 0 0 Err 32 32
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 Err 15.1 15.1
Lane LOS F C C
Approach Delay (s) 0.0 0.0 Err 15.1
Approach LOS F C

Intersection Summary
Average Delay 2104.5
Intersection Capacity Utilization 140.9% ICU Level of Service H
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1989 220 0 823 264 900 0 929 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2162 239 0 895 287 978 0 1010 0 0 0
RTOR Reduction (vph) 0 0 122 0 0 146 0 0 2 0 0 0
Lane Group Flow (vph) 0 2162 117 0 895 141 489 489 1008 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 54.0 54.0 54.0 54.0 45.2 45.2 45.2
Effective Green, g (s) 54.0 54.0 54.0 54.0 45.2 45.2 45.2
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.41 0.41 0.41
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2496 777 2496 777 691 691 1145
v/s Ratio Prot c0.43 0.18 0.29 0.29 c0.36
v/s Ratio Perm 0.07 0.09
v/c Ratio 0.87 0.15 0.36 0.18 0.71 0.71 0.88
Uniform Delay, d1 24.8 15.4 17.3 15.6 26.9 26.9 29.9
Progression Factor 0.86 0.51 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.4 0.4 0.5 3.3 3.3 8.1
Delay (s) 25.7 8.2 17.7 16.2 30.2 30.2 38.0
Level of Service C A B B C C D
Approach Delay (s) 24.0 17.3 34.2 0.0
Approach LOS C B C A

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 79.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 1687 1100 160 717 20 150 110 150 40 100 220
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 326 1834 1196 174 779 22 163 120 163 43 109 239
RTOR Reduction (vph) 0 0 0 0 0 12 0 0 86 0 0 110
Lane Group Flow (vph) 326 1834 1196 174 779 10 163 120 77 43 109 129
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 18.0 63.4 135.0 27.4 72.7 17.4 10.6 17.4 63.4 7.6 14.6 72.7
Effective Green, g (s) 18.0 63.4 135.0 27.4 72.7 17.4 10.6 17.4 63.4 7.6 14.6 72.7
Actuated g/C Ratio 0.13 0.47 1.00 0.20 0.54 0.13 0.08 0.13 0.47 0.06 0.11 0.54
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 458 2388 1583 359 2738 204 270 240 743 100 201 852
v/s Ratio Prot 0.09 0.36 0.10 0.15 0.05 0.06 0.02 0.06
v/s Ratio Perm c0.76 0.01 0.05 0.08
v/c Ratio 0.71 0.77 0.76 0.48 0.28 0.05 0.60 0.50 0.10 0.43 0.54 0.15
Uniform Delay, d1 56.0 29.7 0.0 47.6 17.0 51.5 60.2 54.7 20.0 61.6 57.0 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 2.4 3.4 1.0 0.3 0.1 3.8 1.6 0.3 3.0 3.0 0.4
Delay (s) 61.2 32.1 3.4 48.6 17.2 51.6 63.9 56.4 20.2 64.6 60.0 16.0
Level of Service E C A D B D E E C E E B
Approach Delay (s) 24.7 23.6 45.9 33.6
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1437 110 70 767 110 55 10 100 55 10 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.98 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96 1.00
Satd. Flow (prot) 1770 5031 1770 4989 1787 1583 1787 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.74 1.00
Satd. Flow (perm) 1770 5031 1770 4989 1375 1583 1375 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 261 1562 120 76 834 120 60 11 109 60 11 43
RTOR Reduction (vph) 0 7 0 0 14 0 0 0 104 0 0 41
Lane Group Flow (vph) 261 1675 0 76 940 0 0 71 5 0 71 2
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 20.8 79.4 8.6 67.2 5.0 5.0 5.0 5.0
Effective Green, g (s) 20.8 79.4 8.6 67.2 5.0 5.0 5.0 5.0
Actuated g/C Ratio 0.20 0.76 0.08 0.64 0.05 0.05 0.05 0.05
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 351 3804 145 3193 65 75 65 75
v/s Ratio Prot c0.15 c0.33 0.04 0.19
v/s Ratio Perm c0.05 0.00 0.05 0.00
v/c Ratio 0.74 0.44 0.52 0.29 1.09 0.07 1.09 0.03
Uniform Delay, d1 39.6 4.7 46.2 8.4 50.0 47.8 50.0 47.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.3 0.4 3.4 0.2 139.3 0.4 139.3 0.1
Delay (s) 47.9 5.1 49.6 8.6 189.3 48.2 189.3 47.8
Level of Service D A D A F D F D
Approach Delay (s) 10.8 11.6 103.8 135.9
Approach LOS B B F F

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 105.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 320 937 320 190 687 80 170 180 100 40 30 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4891 3433 5085 1583 1770 3349 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4891 3433 5085 1583 1770 3349 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 348 1018 348 207 747 87 185 196 109 43 33 76
RTOR Reduction (vph) 0 46 0 0 0 50 0 53 0 0 0 52
Lane Group Flow (vph) 348 1320 0 207 747 37 185 252 0 43 33 24
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 18.3 43.0 11.9 36.5 36.5 19.0 54.0 7.4 42.4 42.4
Effective Green, g (s) 18.3 43.0 11.9 36.5 36.5 19.0 54.0 7.4 42.4 42.4
Actuated g/C Ratio 0.14 0.32 0.09 0.27 0.27 0.14 0.40 0.05 0.31 0.31
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 465 1558 303 1375 428 249 1340 97 585 497
v/s Ratio Prot c0.10 c0.27 0.06 0.15 c0.10 c0.08 0.02 0.02
v/s Ratio Perm 0.02 0.02
v/c Ratio 0.75 0.85 0.68 0.54 0.09 0.74 0.19 0.44 0.06 0.05
Uniform Delay, d1 56.1 42.9 59.7 42.1 36.8 55.7 26.3 61.8 32.3 32.2
Progression Factor 1.00 1.00 1.10 1.27 2.21 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 5.9 4.8 1.2 0.3 11.3 0.1 3.2 0.2 0.2
Delay (s) 62.6 48.8 70.2 54.6 81.4 67.0 26.3 65.0 32.5 32.4
Level of Service E D E D F E C E C C
Approach Delay (s) 51.6 60.0 41.7 41.7
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 52.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 400 560 320 520 721 398 132 321 187 250 510 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.95 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4808 3433 4814 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4808 3433 4814 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 435 609 348 565 784 433 143 349 203 272 554 163
RTOR Reduction (vph) 0 74 0 0 72 0 0 0 151 0 0 80
Lane Group Flow (vph) 435 883 0 565 1145 0 143 349 52 272 554 83
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 21.3 38.6 26.8 44.2 9.7 34.8 34.8 15.2 40.5 40.5
Effective Green, g (s) 21.3 38.6 26.8 44.2 9.7 34.8 34.8 15.2 40.5 40.5
Actuated g/C Ratio 0.16 0.29 0.20 0.33 0.07 0.26 0.26 0.11 0.30 0.30
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 542 1375 682 1576 247 912 408 387 1062 475
v/s Ratio Prot 0.13 0.18 c0.16 c0.24 0.04 0.10 c0.08 c0.16
v/s Ratio Perm 0.03 0.05
v/c Ratio 0.80 0.64 0.83 0.73 0.58 0.38 0.13 0.70 0.52 0.18
Uniform Delay, d1 54.8 42.2 51.9 40.1 60.7 41.3 38.5 57.7 39.2 34.9
Progression Factor 1.13 1.34 1.11 0.87 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 1.8 7.7 2.8 3.3 1.2 0.6 5.7 1.8 0.8
Delay (s) 68.5 58.2 65.1 37.7 63.9 42.5 39.1 63.4 41.0 35.7
Level of Service E E E D E D D E D D
Approach Delay (s) 61.4 46.3 45.9 46.3
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 50.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 887 110 451 1635 39 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 964 120 490 1777 42 171
RTOR Reduction (vph) 0 33 0 0 0 39
Lane Group Flow (vph) 964 87 490 1777 42 132
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 87.4 96.0 25.0 116.9 8.6 33.6
Effective Green, g (s) 87.4 96.0 25.0 116.9 8.6 33.6
Actuated g/C Ratio 0.65 0.71 0.19 0.87 0.06 0.25
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3292 1126 636 4403 113 784
v/s Ratio Prot 0.19 0.00 c0.14 c0.35 c0.02 0.03
v/s Ratio Perm 0.05 0.02
v/c Ratio 0.29 0.08 0.77 0.40 0.37 0.17
Uniform Delay, d1 10.4 6.0 52.3 1.9 60.6 39.7
Progression Factor 1.32 1.38 1.11 0.86 1.00 1.00
Incremental Delay, d2 0.2 0.0 5.0 0.2 2.1 0.1
Delay (s) 13.9 8.2 63.1 1.8 62.7 39.8
Level of Service B A E A E D
Approach Delay (s) 13.3 15.1 44.3
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 849 150 470 1774 200 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 923 163 511 1928 217 98
RTOR Reduction (vph) 0 0 32 0 0 0 46
Lane Group Flow (vph) 0 923 131 511 1928 217 52
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 65.6 65.6 42.3 112.9 11.7 54.0
Effective Green, g (s) 65.6 65.6 42.3 112.9 11.7 54.0
Actuated g/C Ratio 0.49 0.49 0.31 0.84 0.09 0.40
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1720 769 555 4253 153 633
v/s Ratio Prot c0.26 c0.29 0.38 c0.12 0.03
v/s Ratio Perm 0.08 0.01
v/c Ratio 0.54 0.17 0.92 0.45 1.42 0.08
Uniform Delay, d1 24.1 19.4 44.7 2.9 61.6 25.1
Progression Factor 0.85 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.5 20.8 0.4 222.1 0.1
Delay (s) 21.8 14.7 65.5 3.3 283.7 25.2
Level of Service C B E A F C
Approach Delay (s) 20.7 16.3 203.3
Approach LOS C B F

Intersection Summary
HCM Average Control Delay 32.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.4
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
10: Clairemont Mesa Boulevard & I-15 SB Off-Ramp 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 535 404 530 1405 0 0 0 0 110 10 839
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.86 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1451 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1451 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 582 439 576 1527 0 0 0 0 120 11 912
RTOR Reduction (vph) 0 0 274 0 0 0 0 0 0 0 13 13
Lane Group Flow (vph) 0 582 165 576 1527 0 0 0 0 108 458 453
Turn Type custom Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 4 4
Actuated Green, G (s) 30.1 37.5 20.4 54.5 37.5 37.5 37.5
Effective Green, g (s) 30.1 37.5 20.4 54.5 37.5 37.5 37.5
Actuated g/C Ratio 0.30 0.38 0.20 0.54 0.38 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1065 1045 700 1929 630 544 564
v/s Ratio Prot 0.16 0.17 c0.43 0.06 c0.32
v/s Ratio Perm 0.06 0.30
v/c Ratio 0.55 0.16 0.82 0.79 0.17 0.84 0.80
Uniform Delay, d1 29.2 20.8 38.1 18.2 20.9 28.5 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 7.8 3.4 0.1 11.3 8.1
Delay (s) 29.8 20.8 45.8 21.6 21.0 39.8 36.0
Level of Service C C D C C D D
Approach Delay (s) 26.0 28.3 0.0 36.2
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 29.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 111.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 251 394 0 0 806 310 1150 0 180 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3392 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3392 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 273 428 0 0 876 337 1250 0 196 0 0 0
RTOR Reduction (vph) 0 0 0 0 51 0 0 0 123 0 0 0
Lane Group Flow (vph) 273 428 0 0 1162 0 1250 0 74 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 7.6 40.0 28.2 30.0 30.0
Effective Green, g (s) 7.6 40.0 28.2 30.0 30.0
Actuated g/C Ratio 0.09 0.50 0.35 0.38 0.38
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 1770 1196 1287 594
v/s Ratio Prot c0.08 0.12 c0.34 c0.36
v/s Ratio Perm 0.05
v/c Ratio 0.84 0.24 0.97 0.97 0.12
Uniform Delay, d1 35.6 11.4 25.5 24.6 16.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.8 0.3 20.1 18.5 0.1
Delay (s) 52.4 11.7 45.6 43.1 16.5
Level of Service D B D D B
Approach Delay (s) 27.6 45.6 39.5 0.0
Approach LOS C D D A

Intersection Summary
HCM Average Control Delay 39.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 14.2
Intersection Capacity Utilization 111.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
12: Lightwave Avenue & Overland Avenue 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 162 80 120 228 250 80 150 50 170 350 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.92 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3364 1770 3262 1770 3407 1770 3404
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3364 1770 3262 1770 3407 1770 3404
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 176 87 130 248 272 87 163 54 185 380 130
RTOR Reduction (vph) 0 69 0 0 210 0 0 35 0 0 35 0
Lane Group Flow (vph) 130 194 0 130 310 0 87 182 0 185 475 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 7.9 14.0 9.1 15.2 6.4 13.2 11.4 18.2
Effective Green, g (s) 7.9 14.0 9.1 15.2 6.4 13.2 11.4 18.2
Actuated g/C Ratio 0.12 0.21 0.14 0.23 0.10 0.20 0.17 0.27
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 211 710 243 748 171 678 304 934
v/s Ratio Prot c0.07 0.06 0.07 c0.10 0.05 0.05 c0.10 c0.14
v/s Ratio Perm
v/c Ratio 0.62 0.27 0.53 0.41 0.51 0.27 0.61 0.51
Uniform Delay, d1 27.8 21.9 26.6 21.8 28.5 22.5 25.4 20.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.2 1.1 0.4 0.9 0.2 2.4 0.5
Delay (s) 31.5 22.1 27.8 22.2 29.3 22.7 27.7 20.8
Level of Service C C C C C C C C
Approach Delay (s) 25.2 23.3 24.6 22.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 66.3 Sum of lost time (s) 8.8
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 330 389 157 620 600 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3530
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3530
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 359 423 171 674 652 11
RTOR Reduction (vph) 0 222 0 0 1 0
Lane Group Flow (vph) 359 201 171 674 662 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 21.3 21.3 12.4 47.4 30.8
Effective Green, g (s) 21.3 21.3 12.4 47.4 30.8
Actuated g/C Ratio 0.27 0.27 0.16 0.59 0.39
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 471 421 274 2097 1359
v/s Ratio Prot c0.20 c0.10 0.19 c0.19
v/s Ratio Perm 0.13
v/c Ratio 0.76 0.48 0.62 0.32 0.49
Uniform Delay, d1 27.0 24.7 31.6 8.2 18.6
Progression Factor 1.00 1.00 1.01 1.86 1.00
Incremental Delay, d2 7.2 0.9 4.0 0.4 1.3
Delay (s) 34.2 25.5 35.9 15.6 19.9
Level of Service C C D B B
Approach Delay (s) 29.5 19.7 19.9
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 0 573 0 0 0 0 767 66 60 929 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 0 623 0 0 0 0 834 72 65 1010 0
RTOR Reduction (vph) 0 0 121 0 0 0 0 0 38 0 0 0
Lane Group Flow (vph) 0 130 502 0 0 0 0 834 34 65 1010 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 20.1 20.1 37.9 37.9 6.5 48.6
Effective Green, g (s) 20.1 20.1 37.9 37.9 6.5 48.6
Actuated g/C Ratio 0.25 0.25 0.47 0.47 0.08 0.61
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 445 700 1677 750 144 2150
v/s Ratio Prot 0.24 0.04 c0.29
v/s Ratio Perm 0.07 c0.18 0.02
v/c Ratio 0.29 0.72 0.50 0.05 0.45 0.47
Uniform Delay, d1 24.2 27.4 14.5 11.3 35.0 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.07 0.83
Incremental Delay, d2 0.4 3.5 1.1 0.1 1.9 0.6
Delay (s) 24.6 30.9 15.5 11.4 39.3 7.8
Level of Service C C B B D A
Approach Delay (s) 29.8 0.0 15.2 9.7
Approach LOS C A B A

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.3
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 80 60 10 10 10 20 673 60 100 1122 280
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.99 1.00 0.97
Flt Protected 0.95 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1742 1583 1770 1723 1770 3496 3433 3433
Flt Permitted 0.95 0.98 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1742 1583 1770 1723 1770 3496 3433 3433
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 87 65 11 11 11 22 732 65 109 1220 304
RTOR Reduction (vph) 0 0 54 0 11 0 0 8 0 0 25 0
Lane Group Flow (vph) 122 128 11 11 11 0 22 789 0 109 1499 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 10.6 10.6 10.6 1.2 1.2 1.2 31.8 4.6 35.2
Effective Green, g (s) 10.6 10.6 10.6 1.2 1.2 1.2 31.8 4.6 35.2
Actuated g/C Ratio 0.17 0.17 0.17 0.02 0.02 0.02 0.50 0.07 0.55
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 288 261 33 32 33 1732 246 1882
v/s Ratio Prot 0.07 c0.07 0.01 c0.01 0.01 0.23 c0.03 c0.44
v/s Ratio Perm 0.01
v/c Ratio 0.44 0.44 0.04 0.33 0.35 0.67 0.46 0.44 0.80
Uniform Delay, d1 24.1 24.1 22.5 31.1 31.1 31.3 10.6 28.6 11.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.1 0.1 5.9 6.5 40.8 0.2 1.3 2.4
Delay (s) 25.2 25.2 22.6 37.0 37.6 72.1 10.7 29.8 14.1
Level of Service C C C D D E B C B
Approach Delay (s) 24.7 37.4 12.4 15.1
Approach LOS C D B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 64.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
16: Chesapeake Drive & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 20 80 40 30 70 120 120 573 50 190 832 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.99 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1844 1583 1835 1583 1770 3497 1770 3468
Flt Permitted 0.91 1.00 0.87 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1686 1583 1613 1583 1770 3497 1770 3468
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 87 43 33 76 130 130 623 54 207 904 141
RTOR Reduction (vph) 0 0 37 0 0 110 0 5 0 0 10 0
Lane Group Flow (vph) 0 109 6 0 109 20 130 672 0 207 1035 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 9.7 9.7 10.3 10.3 10.3 29.9 13.4 33.0
Effective Green, g (s) 9.7 9.7 10.3 10.3 10.3 29.9 13.4 33.0
Actuated g/C Ratio 0.14 0.14 0.15 0.15 0.15 0.44 0.20 0.48
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 240 225 244 239 267 1533 348 1678
v/s Ratio Prot 0.07 0.19 c0.12 c0.30
v/s Ratio Perm 0.06 0.00 c0.07 0.01
v/c Ratio 0.45 0.03 0.45 0.08 0.49 0.44 0.59 0.62
Uniform Delay, d1 26.8 25.2 26.4 24.9 26.5 13.3 24.9 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.1 0.5 0.3 1.8 0.8
Delay (s) 27.3 25.2 26.8 24.9 27.0 13.6 26.7 13.8
Level of Service C C C C C B C B
Approach Delay (s) 26.7 25.8 15.8 15.9
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 68.2 Sum of lost time (s) 14.6
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 0 30 10 0 0 50 723 10 10 832 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1770 3433 3532 1770 3493
Flt Permitted 0.95 1.00 0.95 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1770 3433 3532 1770 3493
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 0 33 11 0 0 54 786 11 11 904 87
RTOR Reduction (vph) 0 32 0 0 0 0 0 1 0 0 4 0
Lane Group Flow (vph) 33 1 0 0 11 0 54 796 0 11 987 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.9 1.9 0.8 1.5 19.8 0.5 18.8
Effective Green, g (s) 1.9 1.9 0.8 1.5 19.8 0.5 18.8
Actuated g/C Ratio 0.04 0.04 0.02 0.04 0.47 0.01 0.44
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 79 71 33 121 1645 21 1545
v/s Ratio Prot c0.02 0.00 c0.01 c0.02 0.23 0.01 c0.28
v/s Ratio Perm
v/c Ratio 0.42 0.02 0.33 0.45 0.48 0.52 0.64
Uniform Delay, d1 19.8 19.4 20.6 20.1 7.8 20.9 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.0 2.2 1.0 0.6 10.4 1.4
Delay (s) 21.1 19.5 22.8 21.0 8.4 31.3 10.6
Level of Service C B C C A C B
Approach Delay (s) 20.3 22.8 9.2 10.8
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 42.5 Sum of lost time (s) 19.5
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
18: Farnham St & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 15 25 30 20 10 220 793 90 40 702 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 0.98 1.00 0.98
Flt Protected 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1802 1583 1808 1583 3433 3485 1770 3462
Flt Permitted 0.86 1.00 0.82 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1599 1583 1528 1583 3433 3485 1770 3462
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 16 27 33 22 11 239 862 98 43 763 130
RTOR Reduction (vph) 0 0 25 0 0 10 0 7 0 0 13 0
Lane Group Flow (vph) 0 49 2 0 55 1 239 953 0 43 880 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 3.9 3.9 3.9 3.9 6.6 29.4 1.4 24.2
Effective Green, g (s) 3.9 3.9 3.9 3.9 6.6 29.4 1.4 24.2
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.13 0.60 0.03 0.49
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 126 125 121 125 460 2078 50 1699
v/s Ratio Prot c0.07 0.27 0.02 c0.25
v/s Ratio Perm 0.03 0.00 c0.04 0.00
v/c Ratio 0.39 0.02 0.45 0.01 0.52 0.46 0.86 0.52
Uniform Delay, d1 21.6 20.9 21.7 20.9 19.9 5.5 23.9 8.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 1.0 0.0 0.4 0.4 74.2 0.7
Delay (s) 22.3 21.0 22.7 20.9 20.3 5.9 98.0 9.2
Level of Service C C C C C A F A
Approach Delay (s) 21.8 22.4 8.8 13.3
Approach LOS C C A B

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 49.3 Sum of lost time (s) 14.6
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 28 612 80 0 1357
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 30 665 87 0 1475
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.90 0.96 0.96
vC, conflicting volume 1403 333 752
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 995 209 648
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 100
cM capacity (veh/h) 217 762 892

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 30 333 333 87 738 738
Volume Left 0 0 0 0 0 0
Volume Right 30 0 0 87 0 0
cSH 762 1700 1700 1700 1700 1700
Volume to Capacity 0.04 0.20 0.20 0.05 0.43 0.43
Queue Length 95th (ft) 3 0 0 0 0 0
Control Delay (s) 9.9 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 9.9 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 120 140 68 114 132 320 400 140 380 627 330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.92 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1713 3433 3402 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1713 3433 3402 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 130 152 74 124 143 348 435 152 413 682 359
RTOR Reduction (vph) 0 0 62 0 44 0 0 31 0 0 0 207
Lane Group Flow (vph) 109 130 90 74 223 0 348 556 0 413 682 152
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 5.2 16.9 30.5 5.3 17.6 13.6 19.3 25.0 30.7 35.9
Effective Green, g (s) 5.2 16.9 30.5 5.3 17.6 13.6 19.3 25.0 30.7 35.9
Actuated g/C Ratio 0.06 0.20 0.36 0.06 0.21 0.16 0.23 0.30 0.36 0.42
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 372 571 111 356 552 776 523 1284 672
v/s Ratio Prot 0.03 0.07 0.03 c0.04 c0.13 0.10 c0.16 c0.23 0.19 0.01
v/s Ratio Perm 0.03 0.08
v/c Ratio 0.52 0.35 0.16 0.67 0.63 0.63 0.72 0.79 0.53 0.23
Uniform Delay, d1 38.5 29.1 18.3 38.8 30.5 33.2 30.1 27.4 21.3 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 0.6 0.1 14.1 3.4 2.3 3.2 7.8 0.4 0.2
Delay (s) 40.6 29.7 18.5 52.9 34.0 35.5 33.3 35.2 21.7 15.7
Level of Service D C B D C D C D C B
Approach Delay (s) 28.4 38.1 34.1 24.0
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 84.6 Sum of lost time (s) 13.5
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 10 160 10 0 10 550 790 50 15 715 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1583 3433 3508 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1583 3433 3508 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 11 174 11 0 11 598 859 54 16 777 196
RTOR Reduction (vph) 0 0 116 0 0 11 0 3 0 0 0 77
Lane Group Flow (vph) 87 11 58 0 11 0 598 910 0 16 777 119
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 5.6 5.6 24.2 2.2 2.2 18.6 44.3 0.6 26.3 26.3
Effective Green, g (s) 5.6 5.6 24.2 2.2 2.2 18.6 44.3 0.6 26.3 26.3
Actuated g/C Ratio 0.08 0.08 0.33 0.03 0.03 0.26 0.61 0.01 0.36 0.36
Clearance Time (s) 5.3 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 264 143 526 53 48 877 2135 15 1279 572
v/s Ratio Prot c0.03 0.01 0.03 c0.01 c0.17 0.26 0.01 c0.22
v/s Ratio Perm 0.01 0.00 0.07
v/c Ratio 0.33 0.08 0.11 0.21 0.01 0.68 0.43 1.07 0.61 0.21
Uniform Delay, d1 31.8 31.2 16.8 34.4 34.2 24.4 7.5 36.1 19.0 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.1 1.9 0.1 2.2 0.1 255.5 0.8 0.2
Delay (s) 32.6 31.4 16.9 36.4 34.3 26.6 7.7 291.6 19.9 16.2
Level of Service C C B D C C A F B B
Approach Delay (s) 22.5 35.3 15.2 23.5
Approach LOS C D B C

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 72.8 Sum of lost time (s) 20.1
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 276 310 490 640 1070 732 120 503 70 158 502 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4618 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4618 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 300 337 533 696 1163 796 130 547 76 172 546 157
RTOR Reduction (vph) 0 102 0 0 0 132 0 0 58 0 0 103
Lane Group Flow (vph) 300 768 0 696 1163 664 130 547 18 172 546 54
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 24.0 26.8 37.0 40.0 45.7 9.0 28.5 28.5 5.7 25.3 25.3
Effective Green, g (s) 24.0 26.8 37.0 40.0 45.7 9.0 28.5 28.5 5.7 25.3 25.3
Actuated g/C Ratio 0.20 0.23 0.31 0.34 0.39 0.08 0.24 0.24 0.05 0.21 0.21
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 1044 553 1716 1075 261 851 381 165 756 338
v/s Ratio Prot 0.17 0.17 c0.39 c0.23 0.03 0.04 c0.15 c0.05 c0.15
v/s Ratio Perm 0.21 0.01 0.03
v/c Ratio 0.84 1.16dr 1.26 0.68 0.62 0.50 0.64 0.05 1.04 0.72 0.16
Uniform Delay, d1 45.4 42.6 40.8 33.7 29.4 52.6 40.4 34.6 56.4 43.3 37.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.6 2.7 130.5 1.1 1.1 1.5 1.7 0.1 81.7 3.4 0.2
Delay (s) 61.0 45.3 171.2 34.8 30.4 54.1 42.1 34.6 138.1 46.8 38.2
Level of Service E D F C C D D C F D D
Approach Delay (s) 49.3 69.3 43.4 63.2
Approach LOS D E D E

Intersection Summary
HCM Average Control Delay 60.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 118.5 Sum of lost time (s) 19.5
Intersection Capacity Utilization 88.0% ICU Level of Service E
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 328 60 750 2332 623 10 40 80 117 80 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 1.00 0.91 1.00 0.86 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.99 1.00 0.95 1.00
Satd. Flow (prot) 1770 4968 1770 6205 1844 1583 1770 1707
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.72 1.00
Satd. Flow (perm) 1770 4968 1770 6205 1439 1583 1345 1707
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 357 65 815 2535 677 11 43 87 127 87 109
RTOR Reduction (vph) 0 14 0 0 24 0 0 0 75 0 33 0
Lane Group Flow (vph) 163 408 0 815 3188 0 0 54 12 127 163 0
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 4 4 4
Actuated Green, G (s) 16.4 35.7 66.0 86.3 18.6 18.6 18.6 18.6
Effective Green, g (s) 16.4 35.7 66.0 86.3 18.6 18.6 18.6 18.6
Actuated g/C Ratio 0.12 0.26 0.48 0.63 0.14 0.14 0.14 0.14
Clearance Time (s) 4.4 7.1 4.4 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 1297 855 3917 196 215 183 232
v/s Ratio Prot 0.09 0.08 c0.46 c0.51 c0.10
v/s Ratio Perm 0.04 0.01 0.09
v/c Ratio 0.77 0.31 0.95 0.81 0.28 0.06 0.69 0.70
Uniform Delay, d1 58.3 40.7 33.9 19.1 53.0 51.4 56.3 56.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.4 0.1 20.2 1.4 0.8 0.1 10.8 9.3
Delay (s) 73.7 40.8 54.0 20.5 53.8 51.5 67.2 65.7
Level of Service E D D C D D E E
Approach Delay (s) 50.0 27.3 52.4 66.3
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 33.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 136.7 Sum of lost time (s) 9.3
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 150 370 241 50 18 53
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 163 402 262 54 20 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 316 1017 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 316 1017 289
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 87 91 92
cM capacity (veh/h) 1244 229 750

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 163 402 316 77
Volume Left 163 0 0 20
Volume Right 0 0 54 58
cSH 1244 1700 1700 475
Volume to Capacity 0.13 0.24 0.19 0.16
Queue Length 95th (ft) 11 0 0 14
Control Delay (s) 8.3 0.0 0.0 14.0
Lane LOS A B
Approach Delay (s) 2.4 0.0 14.0
Approach LOS B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 30 358 280 30 11 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 389 304 33 12 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 337 775 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 337 775 321
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 97 98
cM capacity (veh/h) 1222 357 720

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 33 389 337 24
Volume Left 33 0 0 12
Volume Right 0 0 33 12
cSH 1222 1700 1700 477
Volume to Capacity 0.03 0.23 0.20 0.05
Queue Length 95th (ft) 2 0 0 4
Control Delay (s) 8.0 0.0 0.0 12.9
Lane LOS A B
Approach Delay (s) 0.6 0.0 12.9
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1753 60 250 1205 150 40 10 550 230 20 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Lane Util. Factor 1.00 0.91 1.00 0.97 0.91 1.00 0.95 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.86 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 1583 3433 5001 1770 1514 1504 3433 3162
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 1583 3433 5001 1770 1514 1504 3433 3162
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1905 65 272 1310 163 43 11 598 250 22 54
RTOR Reduction (vph) 0 0 19 0 10 0 0 137 10 0 43 0
Lane Group Flow (vph) 54 1905 46 272 1463 0 43 167 295 250 33 0
Turn Type Prot custom Prot Prot pm+ov Prot
Protected Phases 5 2 1 6 3 8 1 7 4
Permitted Phases 6 8
Actuated Green, G (s) 7.0 69.2 75.8 14.2 75.8 6.2 18.7 32.9 13.7 26.5
Effective Green, g (s) 7.0 69.2 75.8 14.2 75.8 6.2 18.7 32.9 13.7 26.5
Actuated g/C Ratio 0.05 0.51 0.56 0.11 0.56 0.05 0.14 0.24 0.10 0.20
Clearance Time (s) 4.4 5.2 5.8 4.4 5.8 4.4 5.2 4.4 4.4 4.9
Vehicle Extension (s) 2.0 3.7 3.9 2.0 3.9 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 2607 889 361 2808 81 210 367 348 621
v/s Ratio Prot 0.03 c0.37 0.08 0.29 0.02 0.11 c0.08 c0.07 0.01
v/s Ratio Perm 0.03 0.11
v/c Ratio 0.59 0.73 0.05 0.75 0.52 0.53 0.80 0.80 0.72 0.05
Uniform Delay, d1 62.6 25.6 13.4 58.7 18.3 63.0 56.3 48.0 58.8 44.1
Progression Factor 1.00 1.00 1.00 0.99 1.03 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 1.8 0.0 7.2 0.2 3.3 17.4 11.4 5.8 0.0
Delay (s) 68.6 27.5 13.4 65.5 19.1 66.3 73.7 59.4 64.6 44.1
Level of Service E C B E B E E E E D
Approach Delay (s) 28.1 26.3 66.5 59.8
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 34.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.4
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1593 940 0 1115 1151 0 0 506 0 0 160
Sign Control Free Free Yield Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1732 1022 0 1212 1251 0 0 550 0 0 174
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 260 986
pX, platoon unblocked 0.87 0.71 0.77 0.77 0.71 0.77 0.77 0.87
vC, conflicting volume 2463 2753 2511 4195 866 2628 3965 606
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2385 2652 1626 3804 0 1777 3507 257
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 100 100 28 100 100 73
cM capacity (veh/h) 174 111 38 3 769 11 5 648

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 866 866 1022 606 606 1251 550 87 87
Volume Left 0 0 0 0 0 0 0 0 0
Volume Right 0 0 1022 0 0 1251 550 87 87
cSH 1700 1700 1700 1700 1700 1700 769 648 648
Volume to Capacity 0.51 0.51 0.60 0.36 0.36 0.74 0.72 0.13 0.13
Queue Length 95th (ft) 0 0 0 0 0 0 154 12 12
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 20.5 11.4 11.4
Lane LOS C B B
Approach Delay (s) 0.0 0.0 20.5 11.4
Approach LOS C B

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 82.0% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1219 880 0 2036 810 230 0 530 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Lane Util. Factor 0.91 1.00 0.91 1.00 0.95 0.95 0.88
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 5085 1583 5085 1583 1681 1681 2787
Flt Permitted 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 5085 1583 5085 1583 1681 1681 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1325 957 0 2213 880 250 0 576 0 0 0
RTOR Reduction (vph) 0 0 248 0 0 228 0 0 143 0 0 0
Lane Group Flow (vph) 0 1325 709 0 2213 652 125 125 433 0 0 0
Turn Type Perm Perm Split Prot
Protected Phases 2 6 8 8 8
Permitted Phases 2 6
Actuated Green, G (s) 100.0 100.0 100.0 100.0 24.2 24.2 24.2
Effective Green, g (s) 100.0 100.0 100.0 100.0 24.2 24.2 24.2
Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.18 0.18 0.18
Clearance Time (s) 6.3 6.3 6.3 6.3 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3767 1173 3767 1173 301 301 500
v/s Ratio Prot 0.26 0.44 0.07 0.07 c0.16
v/s Ratio Perm c0.45 0.41
v/c Ratio 0.35 0.60 0.59 0.56 0.42 0.42 0.87
Uniform Delay, d1 6.1 8.2 8.0 7.7 49.1 49.1 53.8
Progression Factor 0.72 1.78 0.18 7.50 1.00 1.00 1.00
Incremental Delay, d2 0.2 2.0 0.3 0.9 0.9 0.9 14.6
Delay (s) 4.6 16.6 1.8 58.8 50.1 50.1 68.4
Level of Service A B A E D D E
Approach Delay (s) 9.6 18.0 62.9 0.0
Approach LOS A B E A

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 10.8
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
4: Clairemont Mesa Boulevard & Kearny Villa Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 998 450 200 1866 50 550 150 300 60 115 430
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 1770 5085 1583 3433 1863 1583 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 326 1085 489 217 2028 54 598 163 326 65 125 467
RTOR Reduction (vph) 0 0 0 0 0 10 0 0 201 0 0 278
Lane Group Flow (vph) 326 1085 489 217 2028 44 598 163 125 65 125 189
Turn Type Prot Free Prot custom Prot custom Prot custom
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 8 2 6
Actuated Green, G (s) 17.8 51.9 135.0 20.7 54.7 34.1 28.1 34.1 51.9 9.1 15.3 54.7
Effective Green, g (s) 17.8 51.9 135.0 20.7 54.7 34.1 28.1 34.1 51.9 9.1 15.3 54.7
Actuated g/C Ratio 0.13 0.38 1.00 0.15 0.41 0.25 0.21 0.25 0.38 0.07 0.11 0.41
Clearance Time (s) 4.4 5.0 4.4 5.1 5.4 4.4 5.4 5.0 4.4 5.2 5.1
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 453 1955 1583 271 2060 400 715 471 609 119 211 641
v/s Ratio Prot 0.09 0.21 c0.12 c0.40 c0.17 0.09 0.04 c0.07
v/s Ratio Perm c0.31 0.03 0.08 0.12
v/c Ratio 0.72 0.55 0.31 0.80 0.98 0.11 0.84 0.35 0.21 0.55 0.59 0.30
Uniform Delay, d1 56.2 32.5 0.0 55.2 39.7 38.8 51.2 41.3 27.8 61.0 56.9 27.1
Progression Factor 1.13 0.97 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 1.0 0.4 15.5 16.5 0.1 8.4 0.4 0.8 5.0 4.4 1.2
Delay (s) 68.5 32.6 0.4 70.6 56.2 38.9 59.7 41.8 28.5 66.0 61.3 28.3
Level of Service E C A E E D E D C E E C
Approach Delay (s) 30.5 57.2 47.6 38.3
Approach LOS C E D D

Intersection Summary
HCM Average Control Delay 44.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 1238 50 110 1666 50 100 10 70 90 10 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96 1.00
Satd. Flow (prot) 1770 5056 1770 5063 1782 1583 1783 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.58 1.00 0.55 1.00
Satd. Flow (perm) 1770 5056 1770 5063 1081 1583 1024 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 1346 54 120 1811 54 109 11 76 98 11 98
RTOR Reduction (vph) 0 3 0 0 2 0 0 0 65 0 0 83
Lane Group Flow (vph) 120 1397 0 120 1863 0 0 120 11 0 109 15
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 12.9 72.1 12.9 72.1 17.0 17.0 17.0 17.0
Effective Green, g (s) 12.9 72.1 12.9 72.1 17.0 17.0 17.0 17.0
Actuated g/C Ratio 0.11 0.63 0.11 0.63 0.15 0.15 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 200 3198 200 3202 161 236 153 236
v/s Ratio Prot c0.07 0.28 0.07 c0.37
v/s Ratio Perm c0.11 0.01 0.11 0.01
v/c Ratio 0.60 0.44 0.60 0.58 0.75 0.05 0.71 0.06
Uniform Delay, d1 48.1 10.6 48.1 12.2 46.4 41.6 46.2 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 0.4 4.8 0.8 17.0 0.1 14.5 0.1
Delay (s) 52.9 11.1 52.9 13.0 63.4 41.6 60.7 41.8
Level of Service D B D B E D E D
Approach Delay (s) 14.4 15.4 55.0 51.7
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 1138 200 250 966 50 280 100 170 100 180 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Lane Util. Factor 0.97 0.91 0.97 0.91 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4971 3433 5085 1583 1770 3205 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4971 3433 5085 1583 1770 3205 1770 1863 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1237 217 272 1050 54 304 109 185 109 196 348
RTOR Reduction (vph) 0 18 0 0 0 22 0 121 0 0 0 147
Lane Group Flow (vph) 163 1436 0 272 1050 32 304 173 0 109 196 201
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 10.6 45.0 12.6 46.9 46.9 22.7 46.9 11.8 36.0 36.0
Effective Green, g (s) 10.6 45.0 12.6 46.9 46.9 22.7 46.9 11.8 36.0 36.0
Actuated g/C Ratio 0.08 0.33 0.09 0.35 0.35 0.17 0.35 0.09 0.27 0.27
Clearance Time (s) 4.4 5.0 4.4 5.1 5.1 4.4 4.9 4.4 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 1657 320 1767 550 298 1113 155 497 422
v/s Ratio Prot 0.05 c0.29 c0.08 0.21 c0.17 0.05 0.06 0.11
v/s Ratio Perm 0.02 c0.13
v/c Ratio 0.60 0.87 0.85 0.59 0.06 1.02 0.16 0.70 0.39 0.48
Uniform Delay, d1 60.2 42.2 60.3 36.2 29.3 56.1 30.4 59.9 40.6 41.6
Progression Factor 1.00 1.00 1.03 1.20 1.73 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 6.4 14.6 1.1 0.2 57.4 0.1 13.5 2.3 3.8
Delay (s) 63.9 48.6 76.9 44.6 50.9 113.5 30.5 73.4 42.9 45.4
Level of Service E D E D D F C E D D
Approach Delay (s) 50.1 51.2 72.7 49.3
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 18.7
Intersection Capacity Utilization 74.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 350 932 318 261 626 213 363 846 235 627 532 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4891 3433 4891 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4891 3433 4891 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 380 1013 346 284 680 232 395 920 255 682 578 348
RTOR Reduction (vph) 0 46 0 0 46 0 0 0 121 0 0 158
Lane Group Flow (vph) 380 1313 0 284 866 0 395 920 134 682 578 190
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 17.2 38.8 12.3 34.0 20.1 36.4 36.4 27.9 44.4 44.4
Effective Green, g (s) 17.2 38.8 12.3 34.0 20.1 36.4 36.4 27.9 44.4 44.4
Actuated g/C Ratio 0.13 0.29 0.09 0.25 0.15 0.27 0.27 0.21 0.33 0.33
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 437 1406 313 1232 511 954 427 709 1164 521
v/s Ratio Prot c0.11 c0.27 0.08 0.18 0.12 c0.26 c0.20 0.16
v/s Ratio Perm 0.08 0.12
v/c Ratio 0.87 0.93 0.91 0.70 0.77 0.96 0.31 0.96 0.50 0.36
Uniform Delay, d1 57.8 46.9 60.8 45.9 55.3 48.7 39.3 53.0 36.3 34.5
Progression Factor 1.10 1.66 0.82 0.90 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 9.8 27.8 3.3 7.2 21.7 1.9 24.6 1.5 2.0
Delay (s) 76.3 87.5 77.4 44.6 62.4 70.4 41.3 77.7 37.9 36.5
Level of Service E F E D E E D E D D
Approach Delay (s) 85.1 52.4 63.6 54.4
Approach LOS F D E D

Intersection Summary
HCM Average Control Delay 65.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.4
Intersection Capacity Utilization 90.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1735 59 297 961 139 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1886 64 323 1045 151 753
RTOR Reduction (vph) 0 19 0 0 0 6
Lane Group Flow (vph) 1886 45 323 1045 151 747
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 77.9 94.7 26.3 108.7 16.8 43.1
Effective Green, g (s) 77.9 94.7 26.3 108.7 16.8 43.1
Actuated g/C Ratio 0.58 0.70 0.19 0.81 0.12 0.32
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2934 1110 669 4094 220 981
v/s Ratio Prot c0.37 0.01 0.09 0.21 0.09 c0.15
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.64 0.04 0.48 0.26 0.69 0.76
Uniform Delay, d1 19.2 6.2 48.3 3.2 56.6 41.3
Progression Factor 0.77 0.00 0.87 1.36 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.1 8.6 3.5
Delay (s) 15.3 0.0 42.7 4.5 65.2 44.9
Level of Service B A D A E D
Approach Delay (s) 14.8 13.5 48.3
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1751 250 240 1049 200 520
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.95 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3539 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3539 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1903 272 261 1140 217 565
RTOR Reduction (vph) 0 0 17 0 0 0 0
Lane Group Flow (vph) 0 1903 255 261 1140 217 565
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 65.4 65.4 31.6 102.0 22.6 54.2
Effective Green, g (s) 65.4 65.4 31.6 102.0 22.6 54.2
Actuated g/C Ratio 0.48 0.48 0.23 0.76 0.17 0.40
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1714 767 414 3842 296 636
v/s Ratio Prot c0.54 0.15 0.22 0.12 c0.21
v/s Ratio Perm 0.16 0.15
v/c Ratio 1.11 0.33 0.63 0.30 0.73 0.89
Uniform Delay, d1 34.8 21.4 46.5 5.2 53.3 37.6
Progression Factor 1.17 1.33 1.00 1.00 1.00 1.00
Incremental Delay, d2 56.4 0.8 3.1 0.2 9.0 14.2
Delay (s) 97.0 29.2 49.6 5.4 62.4 51.8
Level of Service F C D A E D
Approach Delay (s) 88.5 13.6 54.7
Approach LOS F B D

Intersection Summary
HCM Average Control Delay 58.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1321 950 240 979 0 0 0 0 880 10 310
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.88 0.97 0.95 0.95 0.91 0.95
Frt 1.00 0.85 1.00 1.00 1.00 0.99 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (prot) 3539 2787 3433 3539 1681 1605 1504
Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00
Satd. Flow (perm) 3539 2787 3433 3539 1681 1605 1504
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1436 1033 261 1064 0 0 0 0 957 11 337
RTOR Reduction (vph) 0 0 581 0 0 0 0 0 0 0 3 63
Lane Group Flow (vph) 0 1436 452 261 1064 0 0 0 0 507 492 240
Turn Type Perm Prot Split Perm
Protected Phases 2 1 6 4 4
Permitted Phases 2 4
Actuated Green, G (s) 35.0 35.0 7.0 46.0 26.0 26.0 26.0
Effective Green, g (s) 35.0 35.0 7.0 46.0 26.0 26.0 26.0
Actuated g/C Ratio 0.44 0.44 0.09 0.58 0.32 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1548 1219 300 2035 546 522 489
v/s Ratio Prot c0.41 c0.08 0.30 0.30 c0.31
v/s Ratio Perm 0.16 0.16
v/c Ratio 0.93 0.37 0.87 0.52 0.93 0.94 0.49
Uniform Delay, d1 21.3 15.1 36.1 10.3 26.1 26.3 21.7
Progression Factor 1.00 1.00 1.31 1.16 1.00 1.00 1.00
Incremental Delay, d2 10.0 0.2 17.7 0.7 22.1 25.5 0.8
Delay (s) 31.3 15.3 65.1 12.7 48.2 51.8 22.5
Level of Service C B E B D D C
Approach Delay (s) 24.6 23.0 0.0 43.6
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 641 1560 0 0 686 130 473 0 200 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 6.0 6.0 4.0 4.0
Lane Util. Factor 0.97 0.95 0.95 0.97 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 3539 3455 3433 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 3539 3455 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 697 1696 0 0 746 141 514 0 217 0 0 0
RTOR Reduction (vph) 0 0 0 0 19 0 0 0 30 0 0 0
Lane Group Flow (vph) 697 1696 0 0 868 0 514 0 187 0 0 0
Turn Type Prot Prot custom
Protected Phases 5 2 6 4
Permitted Phases 4
Actuated Green, G (s) 20.0 54.8 30.6 15.2 15.2
Effective Green, g (s) 20.0 54.8 30.6 15.2 15.2
Actuated g/C Ratio 0.25 0.68 0.38 0.19 0.19
Clearance Time (s) 4.2 6.0 6.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 858 2424 1322 652 301
v/s Ratio Prot c0.20 c0.48 0.25 c0.15
v/s Ratio Perm 0.12
v/c Ratio 0.81 0.70 0.66 0.79 0.62
Uniform Delay, d1 28.2 7.6 20.4 30.9 29.8
Progression Factor 0.87 1.68 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.6 2.6 6.3 4.0
Delay (s) 26.7 13.4 22.9 37.2 33.7
Level of Service C B C D C
Approach Delay (s) 17.3 22.9 36.1 0.0
Approach LOS B C D A

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.2
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
12: Lightwave Avenue & Overland Avenue 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 212 100 80 240 230 100 200 130 320 220 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.95 1.00 0.93 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3369 1770 3279 1770 3330 1770 3352
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3369 1770 3279 1770 3330 1770 3352
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 230 109 87 261 250 109 217 141 348 239 130
RTOR Reduction (vph) 0 54 0 0 170 0 0 109 0 0 66 0
Lane Group Flow (vph) 152 285 0 87 341 0 109 249 0 348 303 0
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases
Actuated Green, G (s) 11.0 19.2 6.9 15.1 7.7 12.7 21.1 26.1
Effective Green, g (s) 11.0 19.2 6.9 15.1 7.7 12.7 21.1 26.1
Actuated g/C Ratio 0.14 0.24 0.09 0.19 0.10 0.16 0.27 0.33
Clearance Time (s) 4.4 4.9 4.4 4.9 4.4 4.9 4.4 4.9
Vehicle Extension (s) 2.0 3.3 2.0 3.3 2.0 3.3 2.0 3.3
Lane Grp Cap (vph) 248 824 156 631 174 539 476 1114
v/s Ratio Prot c0.09 c0.08 0.05 c0.10 0.06 c0.07 c0.20 0.09
v/s Ratio Perm
v/c Ratio 0.61 0.35 0.56 0.54 0.63 0.46 0.73 0.27
Uniform Delay, d1 31.7 24.5 34.3 28.6 34.0 29.8 26.1 19.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.3 2.4 1.0 5.0 0.7 4.9 0.1
Delay (s) 34.9 24.8 36.8 29.5 39.0 30.5 31.1 19.4
Level of Service C C D C D C C B
Approach Delay (s) 27.9 30.6 32.5 25.0
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 78.5 Sum of lost time (s) 23.5
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 90 109 641 1150 900 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 6.7 6.7
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3522
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3522
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 118 697 1250 978 33
RTOR Reduction (vph) 0 107 0 0 2 0
Lane Group Flow (vph) 98 11 697 1250 1009 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 12.4 12.4 56.9 111.3 50.2
Effective Green, g (s) 12.4 12.4 56.9 111.3 50.2
Actuated g/C Ratio 0.09 0.09 0.42 0.82 0.37
Clearance Time (s) 4.6 4.6 4.2 6.7 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 163 145 746 2918 1310
v/s Ratio Prot c0.06 c0.39 0.35 c0.29
v/s Ratio Perm 0.01
v/c Ratio 0.60 0.07 0.93 0.43 0.77
Uniform Delay, d1 58.9 56.1 37.3 3.2 37.3
Progression Factor 1.00 1.00 1.07 2.88 1.00
Incremental Delay, d2 6.1 0.2 2.5 0.0 4.4
Delay (s) 65.0 56.3 42.3 9.3 41.7
Level of Service E E D A D
Approach Delay (s) 60.3 21.1 41.7
Approach LOS E C D

Intersection Summary
HCM Average Control Delay 30.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
14: EB Off-Ramp & Kearny Villa Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 10 254 0 0 0 0 1621 515 460 549 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Lane Util. Factor 1.00 0.88 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1779 2787 3539 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1779 2787 3539 1583 1770 3539
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 185 11 276 0 0 0 0 1762 560 500 597 0
RTOR Reduction (vph) 0 0 243 0 0 0 0 0 177 0 0 0
Lane Group Flow (vph) 0 196 33 0 0 0 0 1762 383 500 597 0
Turn Type Perm Perm Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4 4 2
Actuated Green, G (s) 16.0 16.0 66.3 66.3 37.2 107.7
Effective Green, g (s) 16.0 16.0 66.3 66.3 37.2 107.7
Actuated g/C Ratio 0.12 0.12 0.49 0.49 0.28 0.80
Clearance Time (s) 4.6 4.6 6.7 6.7 4.2 6.7
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 211 330 1738 777 488 2823
v/s Ratio Prot c0.50 c0.28 0.17
v/s Ratio Perm 0.11 0.01 0.24
v/c Ratio 0.93 0.10 1.01 0.49 1.02 0.21
Uniform Delay, d1 58.9 53.1 34.4 23.1 48.9 3.3
Progression Factor 1.00 1.00 1.00 1.00 1.55 0.18
Incremental Delay, d2 42.0 0.1 25.1 2.2 39.6 0.1
Delay (s) 101.0 53.2 59.4 25.3 115.5 0.7
Level of Service F D E C F A
Approach Delay (s) 73.0 0.0 51.2 53.0
Approach LOS E A D D

Intersection Summary
HCM Average Control Delay 54.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 15.5
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 420 10 30 50 40 90 40 1606 10 20 653 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.90 1.00 1.00 1.00 0.98
Flt Protected 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1689 1583 1770 1669 1770 3536 3433 3451
Flt Permitted 0.95 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1689 1583 1770 1669 1770 3536 3433 3451
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 457 11 33 54 43 98 43 1746 11 22 710 141
RTOR Reduction (vph) 0 0 27 0 90 0 0 0 0 0 19 0
Lane Group Flow (vph) 233 235 6 54 51 0 43 1757 0 22 832 0
Turn Type Split Perm Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases 4
Actuated Green, G (s) 14.0 14.0 14.0 4.0 4.0 3.4 40.3 1.5 38.4
Effective Green, g (s) 14.0 14.0 14.0 4.0 4.0 3.4 40.3 1.5 38.4
Actuated g/C Ratio 0.18 0.18 0.18 0.05 0.05 0.04 0.53 0.02 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 312 292 93 88 79 1880 68 1748
v/s Ratio Prot 0.14 c0.14 0.03 c0.03 c0.02 c0.50 0.01 0.24
v/s Ratio Perm 0.00
v/c Ratio 0.75 0.75 0.02 0.58 0.58 0.54 0.93 0.32 0.48
Uniform Delay, d1 29.3 29.3 25.3 35.1 35.1 35.4 16.5 36.6 12.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 9.9 0.0 8.9 8.9 7.5 9.2 2.8 0.2
Delay (s) 39.1 39.1 25.3 44.0 44.0 42.9 25.7 39.4 12.4
Level of Service D D C D D D C D B
Approach Delay (s) 38.2 44.0 26.1 13.0
Approach LOS D D C B

Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 75.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 30 160 180 120 220 80 1356 40 70 713 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1794 1583 1808 1583 1770 3524 1770 3498
Flt Permitted 0.39 1.00 0.74 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 717 1583 1370 1583 1770 3524 1770 3498
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 33 174 196 130 239 87 1474 43 76 775 65
RTOR Reduction (vph) 0 0 125 0 0 86 0 2 0 0 7 0
Lane Group Flow (vph) 0 142 49 0 326 153 87 1515 0 76 833 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 21.2 21.2 21.8 21.8 5.6 36.5 3.6 34.5
Effective Green, g (s) 21.2 21.2 21.8 21.8 5.6 36.5 3.6 34.5
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.07 0.48 0.05 0.45
Clearance Time (s) 5.5 5.5 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 4.3 2.0 4.2
Lane Grp Cap (vph) 199 439 390 451 130 1681 83 1578
v/s Ratio Prot c0.05 c0.43 0.04 0.24
v/s Ratio Perm 0.20 0.03 c0.24 0.10
v/c Ratio 0.71 0.11 0.84 0.34 0.67 0.90 0.92 0.53
Uniform Delay, d1 24.9 20.6 25.7 21.7 34.5 18.3 36.3 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.6 0.0 13.8 0.2 9.7 7.3 69.6 0.5
Delay (s) 34.6 20.7 39.4 21.8 44.2 25.7 105.9 15.6
Level of Service C C D C D C F B
Approach Delay (s) 26.9 32.0 26.7 23.1
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 76.5 Sum of lost time (s) 9.3
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 0 50 10 0 10 25 1406 10 10 1083 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1695 3433 3535 1770 3534
Flt Permitted 0.95 1.00 0.98 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1695 3433 3535 1770 3534
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 0 54 11 0 11 27 1528 11 11 1177 11
RTOR Reduction (vph) 0 48 0 0 11 0 0 1 0 0 1 0
Lane Group Flow (vph) 109 6 0 0 11 0 27 1538 0 11 1187 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 3 3 5 2 1 6
Permitted Phases
Actuated Green, G (s) 6.3 6.3 1.0 1.3 25.8 0.6 25.1
Effective Green, g (s) 6.3 6.3 1.0 1.3 25.8 0.6 25.1
Actuated g/C Ratio 0.12 0.12 0.02 0.02 0.48 0.01 0.47
Clearance Time (s) 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 210 187 32 84 1714 20 1667
v/s Ratio Prot c0.06 0.00 c0.01 c0.01 c0.44 0.01 0.34
v/s Ratio Perm
v/c Ratio 0.52 0.03 0.35 0.32 0.90 0.55 0.71
Uniform Delay, d1 22.0 20.8 25.8 25.5 12.5 26.2 11.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.0 2.4 0.8 7.3 17.2 2.0
Delay (s) 22.9 20.8 28.2 26.3 19.8 43.4 13.2
Level of Service C C C C B D B
Approach Delay (s) 22.2 28.2 19.9 13.5
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 14.2
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
18: Farnham St & Ruffin Road 1/3/2013
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 10 160 170 30 70 100 1196 30 10 1133 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.99
Flt Protected 0.95 1.00 0.96 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1778 1583 1787 1583 3433 3526 1770 3513
Flt Permitted 0.57 1.00 0.58 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1069 1583 1086 1583 3433 3526 1770 3513
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 217 11 174 185 33 76 109 1300 33 11 1232 65
RTOR Reduction (vph) 0 0 126 0 0 55 0 2 0 0 4 0
Lane Group Flow (vph) 0 228 48 0 218 21 109 1331 0 11 1293 0
Turn Type Perm Perm Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8
Actuated Green, G (s) 14.7 14.7 14.7 14.7 3.0 23.2 0.7 20.9
Effective Green, g (s) 14.7 14.7 14.7 14.7 3.0 23.2 0.7 20.9
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.06 0.44 0.01 0.39
Clearance Time (s) 4.9 4.9 4.9 4.9 4.4 5.3 4.4 5.3
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 5.7 2.0 5.7
Lane Grp Cap (vph) 295 437 300 437 194 1538 23 1380
v/s Ratio Prot c0.03 c0.38 0.01 0.37
v/s Ratio Perm c0.21 0.03 0.20 0.01
v/c Ratio 0.77 0.11 0.73 0.05 0.56 0.87 0.48 0.94
Uniform Delay, d1 17.7 14.4 17.4 14.1 24.5 13.6 26.1 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.9 0.0 7.2 0.0 2.2 6.0 5.6 12.7
Delay (s) 28.6 14.4 24.7 14.1 26.7 19.6 31.7 28.2
Level of Service C B C B C B C C
Approach Delay (s) 22.5 21.9 20.2 28.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 23.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 9.3
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 0 101 1343 43 0 1136
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 110 1460 47 0 1235
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 530 475
pX, platoon unblocked 0.82 0.75 0.75
vC, conflicting volume 2077 730 1507
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1170 0 1019
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 87 100
cM capacity (veh/h) 152 818 510

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 110 730 730 47 617 617
Volume Left 0 0 0 0 0 0
Volume Right 110 0 0 47 0 0
cSH 818 1700 1700 1700 1700 1700
Volume to Capacity 0.13 0.43 0.43 0.03 0.36 0.36
Queue Length 95th (ft) 12 0 0 0 0 0
Control Delay (s) 10.1 0.0 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 10.1 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
20: Lightwave Avenue & Ruffin Road 1/3/2013

San Diego Central Hospital  2/2/2012 2035 + Proj PM Synchro 7 -  Report
NP Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 230 122 320 163 171 313 280 811 67 201 695 240
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.90 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1863 1583 1770 1682 3433 3499 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1863 1583 1770 1682 3433 3499 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 250 133 348 177 186 340 304 882 73 218 755 261
RTOR Reduction (vph) 0 0 43 0 61 0 0 6 0 0 0 151
Lane Group Flow (vph) 250 133 305 177 465 0 304 949 0 218 755 110
Turn Type Prot pm+ov Prot Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 6
Actuated Green, G (s) 9.1 28.1 39.8 12.1 31.7 11.7 32.3 14.8 35.4 44.5
Effective Green, g (s) 9.1 28.1 39.8 12.1 31.7 11.7 32.3 14.8 35.4 44.5
Actuated g/C Ratio 0.09 0.27 0.38 0.11 0.30 0.11 0.31 0.14 0.34 0.42
Clearance Time (s) 4.0 4.6 4.0 4.0 4.0 4.0 5.5 4.0 5.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 296 497 598 203 506 381 1072 249 1189 668
v/s Ratio Prot 0.07 0.07 0.06 c0.10 c0.28 0.09 c0.27 c0.12 c0.21 0.01
v/s Ratio Perm 0.14 0.06
v/c Ratio 0.84 0.27 0.51 0.87 0.92 0.80 0.89 0.88 0.63 0.16
Uniform Delay, d1 47.5 30.5 25.3 45.9 35.6 45.7 34.8 44.4 29.5 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.3 0.3 0.7 31.1 21.7 11.1 9.0 27.1 1.1 0.1
Delay (s) 66.7 30.8 26.0 77.0 57.3 56.8 43.7 71.5 30.7 19.0
Level of Service E C C E E E D E C B
Approach Delay (s) 40.8 62.3 46.9 35.4
Approach LOS D E D D

Intersection Summary
HCM Average Control Delay 44.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 105.4 Sum of lost time (s) 23.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 0 600 20 10 20 280 951 10 20 1086 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1583 1803 1583 3433 3534 1770 3539 1583
Flt Permitted 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1583 1803 1583 3433 3534 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 0 652 22 11 22 304 1034 11 22 1180 98
RTOR Reduction (vph) 0 0 217 0 0 21 0 0 0 0 0 24
Lane Group Flow (vph) 207 0 435 0 33 1 304 1045 0 22 1180 74
Turn Type Split pm+ov Split Perm Prot Prot Perm
Protected Phases 4 4 5 3 3 5 2 1 6
Permitted Phases 4 3 6
Actuated Green, G (s) 10.0 20.1 4.3 4.3 10.1 46.8 1.5 38.2 38.2
Effective Green, g (s) 10.0 20.1 4.3 4.3 10.1 46.8 1.5 38.2 38.2
Actuated g/C Ratio 0.12 0.24 0.05 0.05 0.12 0.57 0.02 0.46 0.46
Clearance Time (s) 5.3 4.4 4.9 4.9 4.4 5.5 4.4 5.5 5.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 385 94 82 419 2000 32 1635 731
v/s Ratio Prot 0.06 c0.14 c0.02 0.09 0.30 0.01 c0.33
v/s Ratio Perm 0.14 0.00 0.05
v/c Ratio 0.50 1.13 0.35 0.01 0.73 0.52 0.69 0.72 0.10
Uniform Delay, d1 34.0 31.3 37.9 37.2 35.0 11.1 40.4 18.0 12.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 85.8 2.3 0.1 6.1 0.2 47.1 1.6 0.1
Delay (s) 35.0 117.1 40.1 37.3 41.1 11.3 87.5 19.6 12.6
Level of Service C F D D D B F B B
Approach Delay (s) 97.3 39.0 18.0 20.2
Approach LOS F D B C

Intersection Summary
HCM Average Control Delay 38.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 82.7 Sum of lost time (s) 19.2
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 216 970 180 120 790 352 520 593 390 770 705 330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4966 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4966 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 235 1054 196 130 859 383 565 645 424 837 766 359
RTOR Reduction (vph) 0 18 0 0 0 56 0 0 132 0 0 145
Lane Group Flow (vph) 235 1232 0 130 859 327 565 645 292 837 766 214
Turn Type Prot Prot pm+ov Prot Perm Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 8 4
Actuated Green, G (s) 20.1 43.1 12.3 35.5 64.6 22.2 33.8 33.8 29.1 40.8 40.8
Effective Green, g (s) 20.1 43.1 12.3 35.5 64.6 22.2 33.8 33.8 29.1 40.8 40.8
Actuated g/C Ratio 0.14 0.31 0.09 0.26 0.47 0.16 0.24 0.24 0.21 0.29 0.29
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 1542 157 1301 1297 549 862 385 720 1040 465
v/s Ratio Prot c0.13 c0.25 0.07 0.17 0.05 0.16 0.18 c0.24 c0.22
v/s Ratio Perm 0.06 0.18 0.14
v/c Ratio 0.92 0.80 0.83 0.66 0.25 1.03 0.75 0.76 1.16 0.74 0.46
Uniform Delay, d1 58.5 43.9 62.2 46.3 22.5 58.3 48.6 48.7 54.9 44.2 40.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34.7 3.0 28.7 1.3 0.1 46.1 3.6 8.3 88.0 2.8 0.7
Delay (s) 93.2 46.9 90.9 47.5 22.6 104.4 52.2 57.0 142.8 46.9 40.7
Level of Service F D F D C F D E F D D
Approach Delay (s) 54.2 44.7 71.5 86.7
Approach LOS D D E F

Intersection Summary
HCM Average Control Delay 66.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 138.8 Sum of lost time (s) 8.8
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 2020 40 50 862 254 50 20 600 541 40 350
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 7.1 4.4 6.1 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 0.97 0.91 1.00 0.97 0.86 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 6408 1583 1799 1583 1770 1612
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.57 1.00 0.71 1.00
Satd. Flow (perm) 3433 5085 1583 3433 6408 1583 1058 1583 1318 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 2196 43 54 937 276 54 22 652 588 43 380
RTOR Reduction (vph) 0 0 15 0 0 166 0 0 47 0 69 0
Lane Group Flow (vph) 76 2196 28 54 937 110 0 76 605 588 354 0
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 2 6 4 4 4
Actuated Green, G (s) 5.5 56.3 56.3 3.6 55.4 55.4 62.7 62.7 62.7 62.7
Effective Green, g (s) 5.5 56.3 56.3 3.6 55.4 55.4 62.7 62.7 62.7 62.7
Actuated g/C Ratio 0.04 0.41 0.41 0.03 0.40 0.40 0.45 0.45 0.45 0.45
Clearance Time (s) 4.4 7.1 7.1 4.4 6.1 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 2060 641 89 2554 631 477 714 595 727
v/s Ratio Prot c0.02 c0.43 0.02 0.15 0.22
v/s Ratio Perm 0.02 0.07 0.07 0.38 c0.45
v/c Ratio 0.56 1.07 0.04 0.61 0.37 0.17 0.16 0.85 0.99 0.49
Uniform Delay, d1 65.6 41.4 25.0 67.0 29.4 27.0 22.6 33.9 37.8 26.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 40.1 0.0 11.2 0.1 0.1 0.2 9.2 33.5 0.5
Delay (s) 70.5 81.5 25.1 78.2 29.5 27.1 22.7 43.1 71.3 27.3
Level of Service E F C E C C C D E C
Approach Delay (s) 80.1 31.1 40.9 52.9
Approach LOS F C D D

Intersection Summary
HCM Average Control Delay 57.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 139.0 Sum of lost time (s) 9.3
Intersection Capacity Utilization 120.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 81 316 348 27 63 189
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 343 378 29 68 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 408 912 393
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 408 912 393
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 76 69
cM capacity (veh/h) 1151 281 656

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 88 343 408 274
Volume Left 88 0 0 68
Volume Right 0 0 29 205
cSH 1151 1700 1700 492
Volume to Capacity 0.08 0.20 0.24 0.56
Queue Length 95th (ft) 6 0 0 84
Control Delay (s) 8.4 0.0 0.0 21.2
Lane LOS A C
Approach Delay (s) 1.7 0.0 21.2
Approach LOS C

Intersection Summary
Average Delay 5.9
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 16 363 337 16 38 38
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 17 395 366 17 41 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 384 804 375
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 384 804 375
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 94
cM capacity (veh/h) 1175 347 671

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 17 395 384 83
Volume Left 17 0 0 41
Volume Right 0 0 17 41
cSH 1175 1700 1700 457
Volume to Capacity 0.01 0.23 0.23 0.18
Queue Length 95th (ft) 1 0 0 16
Control Delay (s) 8.1 0.0 0.0 14.6
Lane LOS A B
Approach Delay (s) 0.3 0.0 14.6
Approach LOS B

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 30.2% ICU Level of Service A
Analysis Period (min) 15
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Peak
Hour ILV/Hour Capacity

AM 1,172 Under Capacity

PM 970 Under Capacity

AM 1,563 Over Capacity

PM 1,145 Under Capacity

AM 2,391 Over Capacity

PM 2,270 Over Capacity

AM 1,817 Over Capacity

PM 1,374 Near Capacity

AM 1,156 Under Capacity

PM 1,680 Over Capacity

AM 1,136 Under Capacity

PM 1,441 Near Capacity

10.  Clairemont Mesa Blvd./I-15 Southbound Ramps

11.  Clairemont Mesa Blvd./I-15 Northbound Ramps

13.  Ruffin Rd./SR-52 Westbound Ramps

14.  Ruffin Rd./SR-52 Eastbound Ramps

Table X
Year 2035 + Project ILV Operations

Intersection
Results

2.  Clairemont Mesa Blvd./SR-163 Southbound Ramps

3.  Clairemont Mesa Blvd./SR-163 Northbound Ramps
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ARTERIAL ANALYSIS – VIEW RIDGE AVENUE



 



Arterial Level of Service Year 2035 + Project AM
1/7/2013

San Diego Central Hospital  8/30/2012 Year 2035 + Project AM Synchro 7 -  Report
NP Page 1

Arterial Level of Service: WB Ruffin Court

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Ruffin Road III 30 100.3 36.5 136.8 0.84 22.0 C
Total III 100.3 36.5 136.8 0.84 22.0 C

Arterial Level of Service: SB Viewridge Avenue

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Balboa Avenue III 30 100.3 62.1 162.4 0.84 18.5 C
Total III 100.3 62.1 162.4 0.84 18.5 C



Arterial Level of Service 2035 + Proj PM
1/7/2013

San Diego Central Hospital  2/2/2012 2035 + Proj PM Synchro 7 -  Report
NP Page 1

Arterial Level of Service: WB Ruffin Court

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Ruffin Road III 30 100.3 54.3 154.6 0.84 19.5 C
Total III 100.3 54.3 154.6 0.84 19.5 C

Arterial Level of Service: SB Viewridge Avenue

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Balboa Avenue III 30 100.3 21.5 121.8 0.84 24.7 B
Total III 100.3 21.5 121.8 0.84 24.7 B
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APPENDIX L 
QUEUING ANALYSIS WORKSHEETS AND COMMUNITY PLAN LAND USE DESIGNATION 
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APPENDIX L-1 
QUEUING ANALYSIS WORKSHEETS  



 



Queues Ex + Proj Ph I (Year 2017) AM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 667 70 349 1310 26 130
v/c Ratio 0.22 0.06 0.47 0.30 0.23 0.13
Control Delay 7.5 0.1 38.8 1.9 52.8 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.5 0.1 38.8 1.9 52.8 4.8
Queue Length 50th (ft) 88 0 112 45 18 0
Queue Length 95th (ft) m111 m0 159 65 46 22
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 150 250
Base Capacity (vph) 3016 1137 737 4315 525 979
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.06 0.47 0.30 0.05 0.13

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 614 64 321 1205 24 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 667 70 349 1310 26 130
RTOR Reduction (vph) 0 24 0 0 0 94
Lane Group Flow (vph) 667 46 349 1310 26 36
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 65.2 72.4 23.6 93.3 7.2 30.8
Effective Green, g (s) 65.2 72.4 23.6 93.3 7.2 30.8
Actuated g/C Ratio 0.59 0.66 0.21 0.85 0.07 0.28
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3014 1105 737 4313 116 892
v/s Ratio Prot 0.13 0.00 c0.10 c0.26 c0.01 0.01
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.22 0.04 0.47 0.30 0.22 0.04
Uniform Delay, d1 10.5 6.6 37.8 1.7 48.8 28.8
Progression Factor 0.69 0.04 0.96 0.96 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.5 0.2 1.0 0.0
Delay (s) 7.4 0.3 36.9 1.8 49.7 28.9
Level of Service A A D A D C
Approach Delay (s) 6.7 9.2 32.3
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.9
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 88 227 92 29 11 33
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 96 247 100 32 12 36
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 132 554 116
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 132 554 116
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 97 96
cM capacity (veh/h) 1454 461 937

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 96 247 132 48
Volume Left 96 0 0 12
Volume Right 0 0 32 36
cSH 1454 1700 1700 745
Volume to Capacity 0.07 0.15 0.08 0.06
Queue Length 95th (ft) 5 0 0 5
Control Delay (s) 7.7 0.0 0.0 10.2
Lane LOS A B
Approach Delay (s) 2.1 0.0 10.2
Approach LOS B

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 24.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) AM
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  9/4/2012 Ex + Proj Ph I (Year 2017) AM Synchro 7 -  Report
NP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 18 220 114 18 7 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 239 124 20 8 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 143 412 134
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 143 412 134
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 99 99
cM capacity (veh/h) 1439 588 915

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 20 239 143 15
Volume Left 20 0 0 8
Volume Right 0 0 20 8
cSH 1439 1700 1700 716
Volume to Capacity 0.01 0.14 0.08 0.02
Queue Length 95th (ft) 1 0 0 2
Control Delay (s) 7.5 0.0 0.0 10.1
Lane LOS A B
Approach Delay (s) 0.6 0.0 10.1
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 23.8% ICU Level of Service A
Analysis Period (min) 15



Queues Ex + Proj Ph I (Year 2017) PM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1578 37 183 734 85 425
v/c Ratio 0.44 0.03 0.55 0.17 0.55 0.67
Control Delay 2.0 0.0 67.7 1.9 71.4 49.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.0 0.0 67.7 1.9 71.4 49.5
Queue Length 50th (ft) 28 0 81 28 73 182
Queue Length 95th (ft) 57 m0 118 44 125 226
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 3616 1557 424 4281 441 703
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.02 0.43 0.17 0.19 0.60

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1452 34 168 675 78 391
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1578 37 183 734 85 425
RTOR Reduction (vph) 0 7 0 0 0 26
Lane Group Flow (vph) 1578 30 183 734 85 399
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 96.0 107.8 13.2 113.7 11.8 25.0
Effective Green, g (s) 96.0 107.8 13.2 113.7 11.8 25.0
Actuated g/C Ratio 0.71 0.80 0.10 0.84 0.09 0.19
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3616 1264 336 4283 155 607
v/s Ratio Prot c0.31 0.00 0.05 0.14 0.05 c0.06
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.44 0.02 0.54 0.17 0.55 0.66
Uniform Delay, d1 8.2 2.8 58.0 2.0 59.0 51.0
Progression Factor 0.20 0.00 1.06 0.84 1.00 1.00
Incremental Delay, d2 0.3 0.0 1.8 0.1 3.9 2.6
Delay (s) 1.9 0.0 63.5 1.7 63.0 53.6
Level of Service A A E A E D
Approach Delay (s) 1.9 14.1 55.2
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 46 116 210 15 36 107
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 126 228 16 39 116
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 4
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 245 462 236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 245 462 236
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 93 86
cM capacity (veh/h) 1322 536 803

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 50 126 245 155
Volume Left 50 0 0 39
Volume Right 0 0 16 116
cSH 1322 1700 1700 1073
Volume to Capacity 0.04 0.07 0.14 0.14
Queue Length 95th (ft) 3 0 0 13
Control Delay (s) 7.8 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 2.2 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 28.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Proj Ph I (Year 2017) PM
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Proj Ph I (Year 2017) PM Synchro 7 -  Report
NP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 9 143 204 9 21 21
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 155 222 10 23 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 232 402 227
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 232 402 227
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 96 97
cM capacity (veh/h) 1336 600 813

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 10 155 232 46
Volume Left 10 0 0 23
Volume Right 0 0 10 23
cSH 1336 1700 1700 690
Volume to Capacity 0.01 0.09 0.14 0.07
Queue Length 95th (ft) 1 0 0 5
Control Delay (s) 7.7 0.0 0.0 10.6
Lane LOS A B
Approach Delay (s) 0.5 0.0 10.6
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 21.3% ICU Level of Service A
Analysis Period (min) 15



Queues Ex + Entire Proj AM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 671 120 490 1318 42 171
v/c Ratio 0.22 0.10 0.74 0.31 0.32 0.18
Control Delay 13.3 6.8 50.5 1.8 54.1 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 6.8 50.5 1.8 54.1 7.3
Queue Length 50th (ft) 87 9 165 46 29 10
Queue Length 95th (ft) m110 m16 187 54 63 34
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 3085 1501 830 4271 525 1076
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.08 0.59 0.31 0.08 0.16

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 617 110 451 1213 39 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 671 120 490 1318 42 171
RTOR Reduction (vph) 0 23 0 0 0 98
Lane Group Flow (vph) 671 97 490 1318 42 73
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 66.7 74.8 21.2 92.4 8.1 29.3
Effective Green, g (s) 66.7 74.8 21.2 92.4 8.1 29.3
Actuated g/C Ratio 0.61 0.68 0.19 0.84 0.07 0.27
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3083 1076 662 4271 130 854
v/s Ratio Prot 0.13 0.01 c0.14 c0.26 c0.02 0.02
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.22 0.09 0.74 0.31 0.32 0.09
Uniform Delay, d1 9.8 6.0 41.8 1.9 48.3 30.3
Progression Factor 1.24 2.78 1.05 0.83 1.00 1.00
Incremental Delay, d2 0.1 0.0 4.3 0.2 1.4 0.0
Delay (s) 12.3 16.7 48.1 1.8 49.8 30.3
Level of Service B B D A D C
Approach Delay (s) 13.0 14.3 34.2
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 15.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 39.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 150 239 96 50 18 53
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 163 260 104 54 20 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 159 717 132
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 159 717 132
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 89 94 94
cM capacity (veh/h) 1421 351 918

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 163 260 159 77
Volume Left 163 0 0 20
Volume Right 0 0 54 58
cSH 1421 1700 1700 651
Volume to Capacity 0.11 0.15 0.09 0.12
Queue Length 95th (ft) 10 0 0 10
Control Delay (s) 7.9 0.0 0.0 11.3
Lane LOS A B
Approach Delay (s) 3.0 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj AM (Year 2030)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 30 227 135 30 11 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 247 147 33 12 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 179 475 163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 179 475 163
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 99
cM capacity (veh/h) 1396 536 882

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 33 247 179 24
Volume Left 33 0 0 12
Volume Right 0 0 33 12
cSH 1396 1700 1700 666
Volume to Capacity 0.02 0.15 0.11 0.04
Queue Length 95th (ft) 2 0 0 3
Control Delay (s) 7.6 0.0 0.0 10.6
Lane LOS A B
Approach Delay (s) 0.9 0.0 10.6
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 25.6% ICU Level of Service A
Analysis Period (min) 15



Queues Ex + Entire Proj PM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj PM (Year 2030) Synchro 7 -  Report
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1590 64 323 739 151 753
v/c Ratio 0.54 0.05 0.48 0.18 0.68 0.76
Control Delay 19.7 0.1 58.4 2.9 71.4 42.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.7 0.1 58.4 2.9 71.4 42.4
Queue Length 50th (ft) 205 0 134 38 129 322
Queue Length 95th (ft) 245 m1 186 61 195 362
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 2924 1374 698 4091 441 1016
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.54 0.05 0.46 0.18 0.34 0.74

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1463 59 297 680 139 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1590 64 323 739 151 753
RTOR Reduction (vph) 0 19 0 0 0 10
Lane Group Flow (vph) 1590 45 323 739 151 743
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 77.6 94.5 26.5 108.6 16.9 43.4
Effective Green, g (s) 77.6 94.5 26.5 108.6 16.9 43.4
Actuated g/C Ratio 0.57 0.70 0.20 0.80 0.13 0.32
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2923 1108 674 4091 222 987
v/s Ratio Prot c0.31 0.01 0.09 0.15 0.09 c0.15
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.54 0.04 0.48 0.18 0.68 0.75
Uniform Delay, d1 17.8 6.3 48.1 3.0 56.5 41.0
Progression Factor 1.02 0.03 1.17 0.86 1.00 1.00
Incremental Delay, d2 0.6 0.0 0.5 0.1 8.3 3.3
Delay (s) 18.6 0.2 56.8 2.7 64.7 44.3
Level of Service B A E A E D
Approach Delay (s) 17.9 19.1 47.7
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 25.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj PM (Year 2030) Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 81 123 227 27 63 189
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 134 247 29 68 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 276 571 261
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 276 571 261
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 85 74
cM capacity (veh/h) 1287 449 777

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 88 134 276 274
Volume Left 88 0 0 68
Volume Right 0 0 29 205
cSH 1287 1700 1700 657
Volume to Capacity 0.07 0.08 0.16 0.42
Queue Length 95th (ft) 6 0 0 51
Control Delay (s) 8.0 0.0 0.0 14.3
Lane LOS A B
Approach Delay (s) 3.2 0.0 14.3
Approach LOS B

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 43.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Entire Proj PM (Year 2030)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 16 170 216 16 38 38
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 17 185 235 17 41 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 252 463 243
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 252 463 243
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 92 95
cM capacity (veh/h) 1313 550 795

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 17 185 252 83
Volume Left 17 0 0 41
Volume Right 0 0 17 41
cSH 1313 1700 1700 650
Volume to Capacity 0.01 0.11 0.15 0.13
Queue Length 95th (ft) 1 0 0 11
Control Delay (s) 7.8 0.0 0.0 11.3
Lane LOS A B
Approach Delay (s) 0.7 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15



Queues Ex + Cuml+ Proj Ph I  AM (Year 2017)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 697 70 349 1622 26 130
v/c Ratio 0.21 0.06 0.68 0.38 0.23 0.16
Control Delay 14.2 4.6 60.7 1.6 52.8 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.2 4.6 60.7 1.6 52.8 5.4
Queue Length 50th (ft) 103 1 128 41 18 0
Queue Length 95th (ft) m126 m5 177 53 46 23
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 3348 1560 737 4315 525 979
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.04 0.47 0.38 0.05 0.13

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 641 64 321 1492 24 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 697 70 349 1622 26 130
RTOR Reduction (vph) 0 19 0 0 0 102
Lane Group Flow (vph) 697 51 349 1622 26 28
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 72.4 79.6 16.4 93.3 7.2 23.6
Effective Green, g (s) 72.4 79.6 16.4 93.3 7.2 23.6
Actuated g/C Ratio 0.66 0.72 0.15 0.85 0.07 0.21
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3347 1146 512 4313 116 709
v/s Ratio Prot 0.14 0.00 c0.10 c0.32 c0.01 0.01
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.21 0.04 0.68 0.38 0.22 0.04
Uniform Delay, d1 7.4 4.3 44.3 1.9 48.8 34.2
Progression Factor 1.77 4.72 1.22 0.70 1.00 1.00
Incremental Delay, d2 0.1 0.0 3.6 0.2 1.0 0.0
Delay (s) 13.3 20.5 57.9 1.6 49.7 34.2
Level of Service B C E A D C
Approach Delay (s) 14.0 11.5 36.8
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 88 283 199 29 11 33
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 96 308 216 32 12 36
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 248 731 232
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 248 731 232
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 97 96
cM capacity (veh/h) 1318 361 807

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 96 308 248 48
Volume Left 96 0 0 12
Volume Right 0 0 32 36
cSH 1318 1700 1700 616
Volume to Capacity 0.07 0.18 0.15 0.08
Queue Length 95th (ft) 6 0 0 6
Control Delay (s) 7.9 0.0 0.0 11.3
Lane LOS A B
Approach Delay (s) 1.9 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  AM (Year 2017)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  AM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 18 222 129 18 7 7
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 241 140 20 8 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 160 430 150
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 160 430 150
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 99 99
cM capacity (veh/h) 1419 574 896

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 20 241 160 15
Volume Left 20 0 0 8
Volume Right 0 0 20 8
cSH 1419 1700 1700 700
Volume to Capacity 0.01 0.14 0.09 0.02
Queue Length 95th (ft) 1 0 0 2
Control Delay (s) 7.6 0.0 0.0 10.3
Lane LOS A B
Approach Delay (s) 0.6 0.0 10.3
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 24.5% ICU Level of Service A
Analysis Period (min) 15



Queues Ex + Cuml+ Proj Ph I  PM (Year 2017)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1875 37 183 889 85 425
v/c Ratio 0.52 0.03 0.53 0.21 0.54 0.68
Control Delay 4.6 0.0 68.4 1.8 71.3 51.7
Queue Delay 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay 4.7 0.0 68.4 1.8 71.3 51.7
Queue Length 50th (ft) 72 0 78 34 73 190
Queue Length 95th (ft) 143 m0 113 46 125 234
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 3595 1570 383 4280 480 657
Starvation Cap Reductn 466 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.02 0.48 0.21 0.18 0.65

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1725 34 168 818 78 391
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1875 37 183 889 85 425
RTOR Reduction (vph) 0 8 0 0 0 11
Lane Group Flow (vph) 1875 29 183 889 85 414
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 95.4 107.3 13.7 113.6 11.9 25.6
Effective Green, g (s) 95.4 107.3 13.7 113.6 11.9 25.6
Actuated g/C Ratio 0.71 0.79 0.10 0.84 0.09 0.19
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3593 1258 348 4279 156 619
v/s Ratio Prot c0.37 0.00 0.05 0.17 0.05 c0.07
v/s Ratio Perm 0.02 0.08
v/c Ratio 0.52 0.02 0.53 0.21 0.54 0.67
Uniform Delay, d1 9.2 2.9 57.6 2.1 59.0 50.8
Progression Factor 0.43 0.02 1.10 0.77 1.00 1.00
Incremental Delay, d2 0.4 0.0 1.4 0.1 3.9 2.8
Delay (s) 4.3 0.1 64.5 1.7 62.8 53.5
Level of Service A A E A E D
Approach Delay (s) 4.2 12.4 55.1
Approach LOS A B E

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
24: Ruffin Court & Driveway #3 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 46 174 246 15 36 107
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 189 267 16 39 116
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 284 565 276
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 284 565 276
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 92 85
cM capacity (veh/h) 1279 467 763

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 50 189 284 155
Volume Left 50 0 0 39
Volume Right 0 0 16 116
cSH 1279 1700 1700 658
Volume to Capacity 0.04 0.11 0.17 0.24
Queue Length 95th (ft) 3 0 0 23
Control Delay (s) 7.9 0.0 0.0 12.2
Lane LOS A B
Approach Delay (s) 1.7 0.0 12.2
Approach LOS B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 35.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Proj Ph I  PM (Year 2017)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Proj Ph I  PM (Year 2017) Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 9 159 210 9 21 21
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 10 173 228 10 23 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 238 426 233
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 238 426 233
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 96 97
cM capacity (veh/h) 1329 581 806

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 10 173 238 46
Volume Left 10 0 0 23
Volume Right 0 0 10 23
cSH 1329 1700 1700 675
Volume to Capacity 0.01 0.10 0.14 0.07
Queue Length 95th (ft) 1 0 0 5
Control Delay (s) 7.7 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 0.4 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 21.6% ICU Level of Service A
Analysis Period (min) 15



Queues Ex + Cuml+ Entire Proj AM (Year 2030)
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 700 120 490 1630 42 171
v/c Ratio 0.23 0.10 0.74 0.38 0.32 0.18
Control Delay 14.0 5.6 60.2 1.9 54.1 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.0 5.6 60.2 1.9 54.1 9.3
Queue Length 50th (ft) 86 6 184 55 29 15
Queue Length 95th (ft) m110 m0 238 64 63 38
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 3085 1501 830 4271 525 1066
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.08 0.59 0.38 0.08 0.16

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 644 110 451 1500 39 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 700 120 490 1630 42 171
RTOR Reduction (vph) 0 23 0 0 0 86
Lane Group Flow (vph) 700 97 490 1630 42 85
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 66.7 74.8 21.2 92.4 8.1 29.3
Effective Green, g (s) 66.7 74.8 21.2 92.4 8.1 29.3
Actuated g/C Ratio 0.61 0.68 0.19 0.84 0.07 0.27
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3083 1076 662 4271 130 854
v/s Ratio Prot 0.14 0.01 c0.14 c0.32 c0.02 0.02
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.23 0.09 0.74 0.38 0.32 0.10
Uniform Delay, d1 9.9 6.0 41.8 2.1 48.3 30.4
Progression Factor 1.30 2.25 1.28 0.75 1.00 1.00
Incremental Delay, d2 0.2 0.0 4.3 0.2 1.4 0.1
Delay (s) 13.0 13.5 58.0 1.8 49.8 30.5
Level of Service B B E A D C
Approach Delay (s) 13.1 14.8 34.3
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 150 295 203 50 18 53
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 163 321 221 54 20 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 275 895 248
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 895 248
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 87 93 93
cM capacity (veh/h) 1288 272 791

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 163 321 275 77
Volume Left 163 0 0 20
Volume Right 0 0 54 58
cSH 1288 1700 1700 533
Volume to Capacity 0.13 0.19 0.16 0.14
Queue Length 95th (ft) 11 0 0 13
Control Delay (s) 8.2 0.0 0.0 12.9
Lane LOS A B
Approach Delay (s) 2.8 0.0 12.9
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj AM (Year 2030)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj AM (Year 2030) Synchro 7 -  Report
NP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 30 229 150 30 11 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 249 163 33 12 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 196 493 179
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 196 493 179
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 98 99
cM capacity (veh/h) 1377 522 863

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 33 249 196 24
Volume Left 33 0 0 12
Volume Right 0 0 33 12
cSH 1377 1700 1700 651
Volume to Capacity 0.02 0.15 0.12 0.04
Queue Length 95th (ft) 2 0 0 3
Control Delay (s) 7.7 0.0 0.0 10.7
Lane LOS A B
Approach Delay (s) 0.9 0.0 10.7
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 26.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1887 64 323 895 151 753
v/c Ratio 0.65 0.05 0.47 0.22 0.67 0.75
Control Delay 25.1 2.1 54.7 3.0 70.1 42.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.1 2.1 54.7 3.0 70.1 42.2
Queue Length 50th (ft) 338 3 133 47 128 325
Queue Length 95th (ft) m389 m3 185 73 193 367
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 2882 1583 694 4080 818 1009
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.04 0.47 0.22 0.18 0.75

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj PM (Year 2030) Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1736 59 297 823 139 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1887 64 323 895 151 753
RTOR Reduction (vph) 0 20 0 0 0 0
Lane Group Flow (vph) 1887 44 323 895 151 753
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 76.5 93.7 27.3 108.3 17.2 44.5
Effective Green, g (s) 76.5 93.7 27.3 108.3 17.2 44.5
Actuated g/C Ratio 0.57 0.69 0.20 0.80 0.13 0.33
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2882 1099 694 4079 226 1010
v/s Ratio Prot c0.37 0.01 0.09 0.18 0.09 c0.15
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.65 0.04 0.47 0.22 0.67 0.75
Uniform Delay, d1 20.2 6.5 47.4 3.2 56.2 40.2
Progression Factor 1.15 1.57 1.11 0.83 1.00 1.00
Incremental Delay, d2 0.8 0.0 0.5 0.1 7.3 3.0
Delay (s) 23.8 10.2 53.0 2.8 63.5 43.2
Level of Service C B D A E D
Approach Delay (s) 23.4 16.1 46.6
Approach LOS C B D

Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 81 181 263 27 63 189
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 197 286 29 68 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 315 673 301
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 315 673 301
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 82 72
cM capacity (veh/h) 1245 391 739

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 88 197 315 274
Volume Left 88 0 0 68
Volume Right 0 0 29 205
cSH 1245 1700 1700 604
Volume to Capacity 0.07 0.12 0.19 0.45
Queue Length 95th (ft) 6 0 0 59
Control Delay (s) 8.1 0.0 0.0 15.8
Lane LOS A C
Approach Delay (s) 2.5 0.0 15.8
Approach LOS C

Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Ex + Cuml+ Entire Proj PM (Year 2030)
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 Ex + Cuml+ Entire Proj PM (Year 2030) Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 16 186 222 16 38 38
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 17 202 241 17 41 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 259 487 250
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 259 487 250
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 92 95
cM capacity (veh/h) 1306 532 789

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 17 202 259 83
Volume Left 17 0 0 41
Volume Right 0 0 17 41
cSH 1306 1700 1700 636
Volume to Capacity 0.01 0.12 0.15 0.13
Queue Length 95th (ft) 1 0 0 11
Control Delay (s) 7.8 0.0 0.0 11.5
Lane LOS A B
Approach Delay (s) 0.6 0.0 11.5
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 964 120 490 1777 42 171
v/c Ratio 0.29 0.10 0.77 0.40 0.37 0.21
Control Delay 14.9 1.8 65.3 1.9 69.0 24.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 14.9 1.8 65.3 1.9 69.0 24.6
Queue Length 50th (ft) 125 0 224 72 36 44
Queue Length 95th (ft) 160 m4 m255 m98 74 70
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 3291 1486 982 4403 441 1098
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.08 0.50 0.40 0.10 0.16

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Year 2035 + Project AM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  8/30/2012 Year 2035 + Project AM Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 887 110 451 1635 39 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 964 120 490 1777 42 171
RTOR Reduction (vph) 0 33 0 0 0 39
Lane Group Flow (vph) 964 87 490 1777 42 132
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 87.4 96.0 25.0 116.9 8.6 33.6
Effective Green, g (s) 87.4 96.0 25.0 116.9 8.6 33.6
Actuated g/C Ratio 0.65 0.71 0.19 0.87 0.06 0.25
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3292 1126 636 4403 113 784
v/s Ratio Prot 0.19 0.00 c0.14 c0.35 c0.02 0.03
v/s Ratio Perm 0.05 0.02
v/c Ratio 0.29 0.08 0.77 0.40 0.37 0.17
Uniform Delay, d1 10.4 6.0 52.3 1.9 60.6 39.7
Progression Factor 1.32 1.38 1.11 0.86 1.00 1.00
Incremental Delay, d2 0.2 0.0 5.0 0.2 2.1 0.1
Delay (s) 13.9 8.2 63.1 1.8 62.7 39.8
Level of Service B A E A E D
Approach Delay (s) 13.3 15.1 44.3
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 8.8
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 150 370 241 50 18 53
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 163 402 262 54 20 58
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 316 1017 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 316 1017 289
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 87 91 92
cM capacity (veh/h) 1244 229 750

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 163 402 316 77
Volume Left 163 0 0 20
Volume Right 0 0 54 58
cSH 1244 1700 1700 475
Volume to Capacity 0.13 0.24 0.19 0.16
Queue Length 95th (ft) 11 0 0 14
Control Delay (s) 8.3 0.0 0.0 14.0
Lane LOS A B
Approach Delay (s) 2.4 0.0 14.0
Approach LOS B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Year 2035 + Project AM
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  8/30/2012 Year 2035 + Project AM Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 30 358 280 30 11 11
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 389 304 33 12 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 337 775 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 337 775 321
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 97 98
cM capacity (veh/h) 1222 357 720

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 33 389 337 24
Volume Left 33 0 0 12
Volume Right 0 0 33 12
cSH 1222 1700 1700 477
Volume to Capacity 0.03 0.23 0.20 0.05
Queue Length 95th (ft) 2 0 0 4
Control Delay (s) 8.0 0.0 0.0 12.9
Lane LOS A B
Approach Delay (s) 0.6 0.0 12.9
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15



Queues 2035 + Proj PM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1886 64 323 1045 151 753
v/c Ratio 0.64 0.05 0.48 0.26 0.69 0.76
Control Delay 16.2 0.1 44.4 4.9 71.7 43.2
Queue Delay 0.2 0.0 0.0 0.0 0.0 0.0
Total Delay 16.4 0.1 44.4 4.9 71.7 43.2
Queue Length 50th (ft) 205 0 135 114 129 326
Queue Length 95th (ft) m233 m0 180 176 195 367
Internal Link Dist (ft) 680 955 317
Turn Bay Length (ft) 250
Base Capacity (vph) 2932 1358 670 4094 420 988
Starvation Cap Reductn 301 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.05 0.48 0.26 0.36 0.76

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis 2035 + Proj PM
8: Clairemont Mesa Boulevard & Project Access 1/3/2013

San Diego Central Hospital  2/2/2012 2035 + Proj PM Synchro 7 -  Report
NP Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1735 59 297 961 139 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Lane Util. Factor 0.91 1.00 0.97 0.91 1.00 0.88
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 3433 5085 1770 2787
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 3433 5085 1770 2787
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1886 64 323 1045 151 753
RTOR Reduction (vph) 0 19 0 0 0 6
Lane Group Flow (vph) 1886 45 323 1045 151 747
Turn Type pm+ov Prot pm+ov
Protected Phases 2 3 1 6 3 1
Permitted Phases 2 3
Actuated Green, G (s) 77.9 94.7 26.3 108.7 16.8 43.1
Effective Green, g (s) 77.9 94.7 26.3 108.7 16.8 43.1
Actuated g/C Ratio 0.58 0.70 0.19 0.81 0.12 0.32
Clearance Time (s) 5.2 4.4 4.4 5.1 4.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2934 1110 669 4094 220 981
v/s Ratio Prot c0.37 0.01 0.09 0.21 0.09 c0.15
v/s Ratio Perm 0.02 0.12
v/c Ratio 0.64 0.04 0.48 0.26 0.69 0.76
Uniform Delay, d1 19.2 6.2 48.3 3.2 56.6 41.3
Progression Factor 0.77 0.00 0.87 1.36 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.5 0.1 8.6 3.5
Delay (s) 15.3 0.0 42.7 4.5 65.2 44.9
Level of Service B A D A E D
Approach Delay (s) 14.8 13.5 48.3
Approach LOS B B D

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 81 316 348 27 63 189
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 88 343 378 29 68 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 721
pX, platoon unblocked
vC, conflicting volume 408 912 393
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 408 912 393
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 76 69
cM capacity (veh/h) 1151 281 656

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 88 343 408 274
Volume Left 88 0 0 68
Volume Right 0 0 29 205
cSH 1151 1700 1700 492
Volume to Capacity 0.08 0.20 0.24 0.56
Queue Length 95th (ft) 6 0 0 84
Control Delay (s) 8.4 0.0 0.0 21.2
Lane LOS A C
Approach Delay (s) 1.7 0.0 21.2
Approach LOS C

Intersection Summary
Average Delay 5.9
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2035 + Proj PM
25: Ruffin Court & Driveway #4 1/3/2013

San Diego Central Hospital  2/2/2012 2035 + Proj PM Synchro 7 -  Report
NP Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 16 363 337 16 38 38
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 17 395 366 17 41 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1017
pX, platoon unblocked
vC, conflicting volume 384 804 375
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 384 804 375
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 88 94
cM capacity (veh/h) 1175 347 671

Direction, Lane # EB 1 EB 2 WB 1 SB 1
Volume Total 17 395 384 83
Volume Left 17 0 0 41
Volume Right 0 0 17 41
cSH 1175 1700 1700 457
Volume to Capacity 0.01 0.23 0.23 0.18
Queue Length 95th (ft) 1 0 0 16
Control Delay (s) 8.1 0.0 0.0 14.6
Lane LOS A B
Approach Delay (s) 0.3 0.0 14.6
Approach LOS B

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 30.2% ICU Level of Service A
Analysis Period (min) 15
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APPENDIX L – 2 
COMMUNITY PLAN LAND USE DESIGNATION - CURRENT AND PROPOSED 
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Figure 6. Existing Zoning
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Figure 29. Proposed General Plan Land Use Designations
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APPENDIX M 
CONCEPTUAL SKETCHES OF RECOMMENDED IMPROVEMENTS AT: 

 
FIGURE M-1: CLAIREMONT MESA BOULEVARD / RUFFIN ROAD INTERSECTION,  

FIGURE M-2: CLAIREMONT MESA BOULEVARD:  RUFFIN ROAD TO MURPHY CANYON ROAD, AND  
FIGURE M-3: BALBOA AVENUE / RUFFIN ROAD INTERSECTION 

FIGURE M-4: RAISED MEDIAN ON RUFFIN ROAD  
 



 





 





 





 





 



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-10-2093 
Kaiser San Diego Central Medical Center  

N:\2093\Reports\February 2013\Report\2093.Appendix January 2013.doc 

APPENDIX N 
PEAK HOUR INTERSECTIONS ANALYSIS WORKSHEETS  

WITH RECOMMENDED MITIGATION MEASURES 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 318 923 163 238 538 186 341 596 216 572 466 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Lane Util. Factor 0.97 0.91 1.00 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 5085 1583 3433 4890 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 5085 1583 3433 4890 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 346 1003 177 259 585 202 371 648 235 622 507 316
RTOR Reduction (vph) 0 0 129 0 37 0 0 0 153 0 0 165
Lane Group Flow (vph) 346 1003 48 259 750 0 371 648 82 622 507 151
Turn Type Prot Perm Prot Prot Perm Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 8 4
Actuated Green, G (s) 19.1 36.6 36.6 13.8 31.4 19.2 36.4 36.4 28.6 46.0 46.0
Effective Green, g (s) 19.1 36.6 36.6 13.8 31.4 19.2 36.4 36.4 28.6 46.0 46.0
Actuated g/C Ratio 0.14 0.27 0.27 0.10 0.23 0.14 0.27 0.27 0.21 0.34 0.34
Clearance Time (s) 4.4 5.2 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 5.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 486 1379 429 351 1137 488 954 427 727 1206 539
v/s Ratio Prot c0.10 c0.20 0.08 0.15 0.11 c0.18 c0.18 0.14
v/s Ratio Perm 0.03 0.05 0.10
v/c Ratio 0.71 0.73 0.11 0.74 0.66 0.76 0.68 0.19 0.86 0.42 0.28
Uniform Delay, d1 55.3 44.7 37.0 58.8 47.0 55.7 44.1 38.0 51.2 34.2 32.4
Progression Factor 0.80 1.31 4.54 0.92 1.08 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 2.7 0.4 7.8 3.0 6.9 3.9 1.0 9.7 1.1 1.3
Delay (s) 48.1 61.1 168.3 62.0 53.5 62.5 48.0 39.0 60.9 35.3 33.7
Level of Service D E F E D E D D E D C
Approach Delay (s) 70.6 55.6 50.6 46.0
Approach LOS E E D D

Intersection Summary
HCM Average Control Delay 56.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.4
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigated Near-Term PM (2030)
22: Balboa Avenue & Ruffin Road 1/7/2013

San Diego Central Hospital  2/2/2012 Mitigated Near-Term PM (2030) Synchro 7 -  Report
NP Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 918 167 109 503 330 430 522 361 698 654 236
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 4.4
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4968 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 998 182 118 547 359 467 567 392 759 711 257
RTOR Reduction (vph) 0 21 0 0 0 94 0 0 107 0 0 42
Lane Group Flow (vph) 163 1159 0 118 547 265 467 567 285 759 711 215
Turn Type Prot Prot pm+ov Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 7 3 8 7 4 5
Permitted Phases 6 8 4
Actuated Green, G (s) 7.7 30.8 9.3 32.6 51.0 18.8 29.4 29.4 18.4 29.1 36.8
Effective Green, g (s) 7.7 30.8 9.3 32.6 51.0 18.8 29.4 29.4 18.4 29.1 36.8
Actuated g/C Ratio 0.07 0.28 0.09 0.30 0.47 0.17 0.27 0.27 0.17 0.27 0.34
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 126 1412 152 1529 1311 595 960 429 583 950 537
v/s Ratio Prot c0.09 c0.23 0.07 0.11 0.03 0.14 0.16 c0.22 c0.20 0.03
v/s Ratio Perm 0.06 0.18 0.11
v/c Ratio 1.29 0.82 0.78 0.36 0.20 0.78 0.59 0.66 1.30 0.75 0.40
Uniform Delay, d1 50.4 36.2 48.5 29.7 16.8 42.9 34.3 35.1 45.0 36.3 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 178.7 4.0 21.6 0.1 0.1 6.7 1.0 3.8 148.1 3.3 0.5
Delay (s) 229.0 40.2 70.1 29.8 16.9 49.6 35.3 39.0 193.1 39.6 27.9
Level of Service F D E C B D D D F D C
Approach Delay (s) 63.1 29.9 41.0 105.3
Approach LOS E C D F

Intersection Summary
HCM Average Control Delay 64.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 108.4 Sum of lost time (s) 20.4
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 350 932 318 261 626 213 363 846 235 627 532 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 4.4
Lane Util. Factor 0.97 0.91 0.97 0.91 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.96 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4891 3433 4891 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4891 3433 4891 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 380 1013 346 284 680 232 395 920 255 682 578 348
RTOR Reduction (vph) 0 43 0 0 42 0 0 0 112 0 0 19
Lane Group Flow (vph) 380 1316 0 284 870 0 395 920 143 682 578 329
Turn Type Prot Prot Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 3 8 7 4 5
Permitted Phases 8 4
Actuated Green, G (s) 19.0 41.8 13.6 36.5 21.3 39.7 39.7 30.3 48.9 67.9
Effective Green, g (s) 19.0 41.8 13.6 36.5 21.3 39.7 39.7 30.3 48.9 67.9
Actuated g/C Ratio 0.13 0.29 0.09 0.25 0.15 0.27 0.27 0.21 0.34 0.47
Clearance Time (s) 4.4 5.2 4.4 5.1 4.4 5.6 5.6 4.4 5.4 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 450 1410 322 1231 504 969 433 717 1193 741
v/s Ratio Prot c0.11 c0.27 0.08 0.18 0.12 c0.26 c0.20 0.16 0.06
v/s Ratio Perm 0.09 0.15
v/c Ratio 0.84 0.93 0.88 0.71 0.78 0.95 0.33 0.95 0.48 0.44
Uniform Delay, d1 61.6 50.2 64.9 49.4 59.6 51.7 42.0 56.6 38.1 25.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.5 12.6 23.4 3.4 7.8 19.0 2.0 22.3 1.4 0.4
Delay (s) 75.1 62.9 88.3 52.8 67.4 70.7 44.1 78.9 39.5 26.3
Level of Service E E F D E E D E D C
Approach Delay (s) 65.5 61.2 65.5 53.4
Approach LOS E E E D

Intersection Summary
HCM Average Control Delay 61.5 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 145.0 Sum of lost time (s) 14.4
Intersection Capacity Utilization 90.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigated 2035 + Proj PM
9: Clairemont Mesa Boulevard & Murphy Canyon Road 1/7/2013

San Diego Central Hospital  2/2/2012 Mitigated 2035 + Proj PM Synchro 7 -  Report
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Movement EBU EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 0 1751 250 240 1049 200 520
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Lane Util. Factor 0.91 1.00 1.00 0.91 1.00 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5085 1583 1770 5085 1770 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5085 1583 1770 5085 1770 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1903 272 261 1140 217 565
RTOR Reduction (vph) 0 0 35 0 0 0 1
Lane Group Flow (vph) 0 1903 237 261 1140 217 564
Turn Type Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 4 1
Permitted Phases 2 4
Actuated Green, G (s) 66.9 66.9 30.9 102.8 21.8 52.7
Effective Green, g (s) 66.9 66.9 30.9 102.8 21.8 52.7
Actuated g/C Ratio 0.50 0.50 0.23 0.76 0.16 0.39
Clearance Time (s) 5.7 5.7 4.4 5.1 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2520 784 405 3872 286 618
v/s Ratio Prot c0.37 0.15 0.22 0.12 c0.21
v/s Ratio Perm 0.15 0.15
v/c Ratio 0.76 0.30 0.64 0.29 0.76 0.91
Uniform Delay, d1 27.4 20.2 47.1 4.9 54.1 39.0
Progression Factor 0.71 0.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.7 3.5 0.2 11.0 17.9
Delay (s) 21.1 15.4 50.6 5.1 65.1 56.8
Level of Service C B D A E E
Approach Delay (s) 20.3 13.6 59.1
Approach LOS C B E

Intersection Summary
HCM Average Control Delay 25.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 135.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 216 970 180 120 790 352 520 593 390 770 705 330
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 4.4
Lane Util. Factor 1.00 0.91 1.00 0.91 0.88 0.97 0.95 1.00 0.97 0.95 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 4966 1770 5085 2787 3433 3539 1583 3433 3539 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 4966 1770 5085 2787 3433 3539 1583 3433 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 235 1054 196 130 859 383 565 645 424 837 766 359
RTOR Reduction (vph) 0 18 0 0 0 55 0 0 131 0 0 7
Lane Group Flow (vph) 235 1232 0 130 859 328 565 645 293 837 766 352
Turn Type Prot Prot pm+ov Prot Perm Prot pm+ov
Protected Phases 5 2 1 6 7 3 8 7 4 5
Permitted Phases 6 8 4
Actuated Green, G (s) 20.0 40.4 12.3 32.9 68.7 26.8 34.4 34.4 35.8 43.5 63.5
Effective Green, g (s) 20.0 40.4 12.3 32.9 68.7 26.8 34.4 34.4 35.8 43.5 63.5
Actuated g/C Ratio 0.14 0.28 0.09 0.23 0.48 0.19 0.24 0.24 0.25 0.30 0.44
Clearance Time (s) 4.4 6.3 4.4 6.1 4.4 4.4 5.4 5.4 4.4 5.3 4.4
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 1399 152 1167 1335 642 849 380 857 1074 701
v/s Ratio Prot c0.13 c0.25 0.07 0.17 0.06 0.16 0.18 c0.24 0.22 0.07
v/s Ratio Perm 0.06 c0.18 0.15
v/c Ratio 0.95 0.88 0.86 0.74 0.25 0.88 0.76 0.77 0.98 0.71 0.50
Uniform Delay, d1 61.2 49.2 64.7 51.2 22.1 56.7 50.7 50.8 53.4 44.4 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.7 6.8 34.7 2.5 0.1 13.3 3.9 9.1 24.9 2.3 0.6
Delay (s) 105.0 56.0 99.4 53.7 22.2 70.1 54.6 59.9 78.2 46.7 29.2
Level of Service F E F D C E D E E D C
Approach Delay (s) 63.8 49.2 61.3 56.9
Approach LOS E D E E

Intersection Summary
HCM Average Control Delay 58.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 143.4 Sum of lost time (s) 14.2
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigated 2035 + Proj PM
23: Balboa Avenue & Viewridge Avenue 1/7/2013

San Diego Central Hospital  2/2/2012 Mitigated 2035 + Proj PM Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 2020 40 50 862 254 50 20 600 541 40 350
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.4 7.1 7.1 4.4 6.1 6.1 4.9 4.9 4.9 4.9
Lane Util. Factor 0.97 0.91 1.00 0.97 0.86 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.87
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 1583 3433 6408 1583 1799 1583 3433 1612
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.51 1.00 0.71 1.00
Satd. Flow (perm) 3433 5085 1583 3433 6408 1583 951 1583 2557 1612
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 2196 43 54 937 276 54 22 652 588 43 380
RTOR Reduction (vph) 0 0 15 0 0 151 0 0 42 0 79 0
Lane Group Flow (vph) 76 2196 28 54 937 125 0 76 610 588 344 0
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 4 4
Permitted Phases 2 6 4 4 4
Actuated Green, G (s) 5.5 64.4 64.4 3.2 63.1 63.1 55.1 55.1 55.1 55.1
Effective Green, g (s) 5.5 64.4 64.4 3.2 63.1 63.1 55.1 55.1 55.1 55.1
Actuated g/C Ratio 0.04 0.46 0.46 0.02 0.45 0.45 0.40 0.40 0.40 0.40
Clearance Time (s) 4.4 7.1 7.1 4.4 6.1 6.1 4.9 4.9 4.9 4.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 2354 733 79 2907 718 377 627 1013 639
v/s Ratio Prot c0.02 c0.43 0.02 0.15 0.21
v/s Ratio Perm 0.02 0.08 0.08 c0.39 0.23
v/c Ratio 0.56 0.93 0.04 0.68 0.32 0.17 0.20 0.97 0.58 0.54
Uniform Delay, d1 65.6 35.3 20.4 67.4 24.3 22.5 27.6 41.3 32.9 32.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 7.6 0.0 21.7 0.1 0.1 0.3 29.1 0.9 0.9
Delay (s) 70.5 42.9 20.4 89.1 24.4 22.7 27.8 70.4 33.8 33.1
Level of Service E D C F C C C E C C
Approach Delay (s) 43.3 26.8 66.0 33.5
Approach LOS D C E C

Intersection Summary
HCM Average Control Delay 40.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 139.1 Sum of lost time (s) 9.3
Intersection Capacity Utilization 114.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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APPENDIX O 
SIGNAL WARRANT ANALYSIS WORKSHEETS  
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To: Mr. Skyler Denniston, Kaiser Permanente 
& Shawn Shamlou, DUDEK 

Date: June 6. 2013 

From: John Boarman P. E. & Narasimha Prasad 
LLG, Engineers 

LLG Ref: 3-11-2093 

Subject: Kaiser San Diego Central Medical Center - Project Alternatives Traffic 
Assessment 

 
LLG conducted a traffic analysis of the project alternatives for the above referenced 
project.  Two alternatives were identified.  Following are brief descriptions of each 
and an assessment of the traffic operations. 
 
ALTERNATIVE 1 - OFF-SITE LOCATION 

Description - There are few if any similarly sized sites under single ownership in 
the project area. Kaiser could foreseeably assemble, lease, or purchase land for 
certain components of the proposed project, such as medical office space, in nearby 
office parks such as the Spectrum Sunroad development between Overland Avenue 
and Kearny Villa Road. The hospital would still be built at the proposed project site. 
Additionally, Kaiser could redevelop its existing facilities at 7060 Clairemont Mesa 
Blvd and 5871 Copley Drive, both of which are near I-805.  

Transportation/Traffic Circulation - If in this alternative the entire hospital was 
not located on a single site, it would then generate more traffic trips overall than the 
proposed project since doctors would be forced to travel back and forth between the 
medical offices and main hospital campus.  The synergy between the hospital and the 
medical offices would be lost.  Therefore, this alternative would result in greater 
traffic impacts when compared to the proposed campus-oriented project and 
additional traffic to more intersections and segments, depending on where each of the 
hospital facilities would be located.  The applicant may not be able to reasonably 
acquire, control, or otherwise have access to other sites in the area that would meet 
the project objectives. Therefore, off-site locations capable of accommodating the 
entire project are considered infeasible. 

ALTERNATIVE 2 – REDUCED BED ALTERNATIVE 

Description - This alternative assumes a reduced number of beds, with the goal of 
avoiding or substantially reducing one or more of the project’s identified significant 
impacts, particularly air quality. To reduce PM10 and carbon monoxide emissions to 
below a level of significance, it was calculated that a 35.4% reduction in the net daily 
vehicle trips to and from the project would be required. This equates to 223 fewer 
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beds, for a total of 227 beds. Other project components on the site for this alternative 
would not change from the project.  

Transportation/Traffic Circulation - With a reduction to 227 beds, this alternative 
would generate less daily traffic (ADT) than the Proposed project. However, it would 
still result in additional trips along the roadways in the project vicinity.  

Trip Generation - Table A summarizes the trip generation with the reduced bed 
Alternative.  As seen in Table A, the project is calculated to generate 3,808 daily trips 
with 96 AM peak hour trips and 361 PM peak hour trips.  

Intersection Operations - Table B summarizes the Near-Term peak hour operations 
at intersections where direct impacts were determined by the proposed project.  As 
seen in Table B, even with the reduced number of beds, direct impacts are calculated 
at the two intersections where the proposed project was determined to have direct 
impacts.  Therefore, no direct significant intersection impacts will be eliminated with 
the reduced bed alternative. 

Table C summarizes the Year 2035 peak hour operations at intersections where 
significant cumulative impacts were determined by the proposed project.  As seen in 
Table C, with the reduced number of beds, cumulative impacts are calculated at two 
of the four intersections where the proposed project was determined to have 
cumulative impacts.  At the remaining two intersections where the project continues 
to have a significant cumulative impact, the delays are lower.   

The two intersections where the reduced project is calculated to have significant 
cumulative impacts are Clairemont Mesa Blvd / Ruffin Road and Ruffin Road / 
Balboa Avenue.  Therefore, the reduced bed alternative will eliminate two of the four 
long-term significant cumulative impacts. 

Freeway Operations - Table D summarizes the freeway operations.  As seen in Table 
D, with the reduced project, the project will continue to have a significant cumulative 
impact in the Year 2035 in the southbound direction from Clairemont Mesa 
Boulevard to Balboa Avenue and from Balboa Avenue to Aero Drive, but the 
increase in the v/c ration due to the project will be lesser than due to the proposed 
project. 

Metered Ramp Operations - Table E summarizes the metered ramp operations.  As 
seen in Table E, with the reduced project, the project will continue to have a 
significant cumulative impact in the Year 2035 at the Clairemont Mesa Boulevard on-
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ramp to southbound I-15, but the reduced bed alternative will result in lesser delay 
and queue length than due to the proposed project. 

As seen in the preceding paragraphs, even with reduction in trips the project would 
still continue to have near-term significant direct and long-term significant 
cumulative impacts as follows: 

Near-Term Impacts (lesser delays) 
1. Clairemont Mesa Boulevard / Ruffin Road intersection 
2. Ruffin Road / Balboa Avenue intersection 

 
Freeway Segments (lower increase in v/c ratios) 

3. I-15: Clairemont Mesa Boulevard to Balboa Avenue  
4. I-15: Balboa Avenue to Aero Drive 

 
Metered On-Ramp (lesser delays and queues) 

5. Clairemont Mesa Boulevard on-ramp to southbound I-15.   
 
Hence, similar to the Proposed Project, with the reduced bed alternative direct 
impacts would be potentially significant and unmitigated but with lower delays, and 
cumulative impacts would remain significant and unmitigated, with lower delays 
(intersections), v/c ratios (freeway segments) or queue lengths (metered ramps). 

Please call at (858) 300-8800, if you have any questions. 
 
 
 
cc: Ms. Ann Gonsalves, P. E., City of San Diego 

Mr. Shawn Shamlou, DUDEK 
File 

 



Volume In Out Total In Out Total
Hospital 227 Beds 20 /Bed 4,540   9% 70 : 30 286   123 409 10% 30 : 70 136  318  454    
Medical Offices

Driveway Trips 180 KSF 50 /KSF 9,000   6% 80 : 20 432   108 540 10% 30 : 70 270  630  900    
With Passby / Diverted Trips c 180 KSF 20 /KSF 3,600     6% 80 : 20 173   43     216   10% 30 : 70 108    252    360      

Subtotal Driveway Trips 13,540 718   231 949 406  948  1,354 

With Passby / Diverted Trips (New Trips) c 8,140     459   166   625   244    570    814      
(Less) Existing Site Trip Generation (June 2011) (4,332)  (452) (77)  (529) (82)  (371) (453)  

Increase in Net Trips 3,808   7      89   96   162  199  361    
Footnotes:

a.  Trip rates from Trip Generation Manual , City of San Diego, May 2003.

b.  KSF - 1,000 Square Feet.

c.  Daily cumulative trip rate is 20 per KSF for MOB of less than 100 KSF and 16 per KSF for MOB of 100 KSF or more.

c.  City of San Diego terms trip rates with Pass-by / diverted trips as "Cumulative Trips".

% of 
ADT

In:Out 
Split

Volumeb

Rate a

Table A
Alternative 2 Trip Generation

Land Use Quantity
Daily Trip Ends 

(ADT)
AM Peak Hour PM Peak Hour

% of 
ADT

In:Out 
Split

Volume



Delaya LOSb Delay LOS Delay LOS

7.        Clairemont Mesa Blvd / Ruffin Rd Signal PM 57.0 E 59.6 E 2.6 Direct 59.1 E 2.1 Direct

22.     Ruffin Rd / Balboa Ave Signal PM 68.1 E 73.7 E 5.6 Direct 71.4 E 3.3 Direct

Table B

Proposed Project Alternate 2

Near-Term + 
Entire Project∆ c 

Delay
Impact 
Type ∆ c Delay

Near-Term without 
Project

Near-Term + 
Entire Project Impact 

Type
Control 

Type
Peak 
Hour

Intersection

Near-Term Intersection Operations



Delay LOS Delay LOS Delay LOS

7.  Clairemont Mesa Blvd / Ruffin Rd Signal PM 61.6 E 65.1 E 2.6 Cumulative 63.7 E 2.1 Cumulative

9.  Clairemont Mesa Blvd / Murphy Canyon Rd Signal PM 46.8 D 58.4 E 5.6 Cumulative 49.7 D 2.9 None

22. Ruffin Rd / Balboa Ave Signal PM 60.8 E 66.4 E 5.6 Cumulative 65.3 E 4.5 Cumulative

23. Viewridge Ave / Balboa Ave Signal PM 52.8 D 57.9 E 6.6 Cumulative 53.6 D 0.8 None

Table C
Year 2035 Intersection Operations

Intersection

Proposed Project Alternate 2

Control 
Type

Peak 
Hour

Year 2035 
Without 

Year 2035 + 
Entire Project ∆ c Delay Impact Type∆ 

Delay
Impact Type

Year 2035 + Entire 
Project



Dir.
# of 

Lanes

Hourly 

Capacity a

AM PM AM PM AM PM AM PM AM PM AM PM

Interstate 15

NB 4 + 1 9,200 8,369 8,055 3 73 8,372    8,128       0.910 0.883 D D 0.000 0.008

SB 4 + 1 9,200 9,306 9,164 40 90 9,346    9,254       1.016 1.006 F(0) F(0) 0.004 0.010

NB 4 + 1 9,200 8,893 8,559 4 92 8,897    8,651       0.967 0.940 E E 0.000 0.010

SB 4 + 1 9,200 9,889 9,737 51 114 9,940    9,851       1.080 1.071 F(0) F(0) 0.006 0.012
Footnotes:

a.       The number of lanes shown indicates the number of mainline lanes + the number of Auxiliary lanes. No HOV lanes are currently provided on the above freeway segments of I-15, SR 52 or SR LOS v/c
b.       Capacity calculated at 2000 vph per lane and 1200 vph per Auxiliary lane. A <0.41
c.       Existing ADT Volumes from CALTRANS B 0.62
d.       Peak Hour Percentage (K) and Direction Split (D) from CALTRANS, 2009 C 0.8
e.       Truck Factor from "2010 Annual Average Daily Truck Traffic on the California State Highway System". D 0.92
f.        Peak Hour Volume = ((ADT)(K)(D)/Truck Factor) E 1
g.       V/C = ((ADT)(K)(D)/Truck Factor/Capacity) F(0) 1.25

General Notes: F(1) 1.35
Bold indicates a significant impact F(2) 1.45

F(3) >1.46

Table D
Year 2035 With Project

Freeway Segment
LOSV/C f

Year 2035 No Project 

Peak Hour Volume e
Project Traffic

Year 2035 With 
Project Peak Hour 

Volume e
Δ V/C

Balboa Avenue to Aero Drive

Clairemont Mesa Boulevard to Balboa 
Avenue



 Discharge Rate 
(veh/hr/ln)

Excess 
Demand E 
(veh/hr/ln) Delay (min/ln)

Queue Delay Queue

EB Clairemont Mesa Boulevard to SB I-15
Year 2035 No Project - SOV PM 507 312 195 38 4883 25 299
Year 2035 No Project - HOV PM 125 312 0 0 0 0 0
Year 2035 With Project - SOV PM 547 312 235 45 5884 30 360
Year 2035 With Project - HOV PM 135 312 0 0 0 0 0

Table E
Ramp Meter Analysis - Long-Term

Location/Condition Peak Hour Peak Hour Flow 
(F) (veh/hr/ln)

Year 2035

Calculated (Most Restrictive) Observed (Proportionate)

15% Reduction to volumes in SOV lanes due to HOV lane 2 SOV+1 HOV




